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8K ON BOARD MEMORY! 

5K RAM. 3K ROM or 4K RAM. 4K ROM (link 
selectable) Kit supplied with 3K RAM. 3K ROM 
System expandable for up to 32K memory 


2 KEYBOARDS! 


56 Key alphanumenc keyboard for entering high tevel 
lanquage plus 16 key Hex pad for easy entry of 
machine code 


GRAPHICS! 


64 character graphics opuon — includes 
transistor symbols! Only £18 20 extra! 


MEMORY MAPPED 


high resolution VOU circuttry using discrete 
TTL for extra Hexibility§ Has its own 2K 
memory to give 32 lines for 64 characters 


KANSAS CITY 


low error rate tape interface 


COMPLETE 
KIT 





2 MICROPROCESSORS 


280 the powerful CPU with 158 instruction including 
all 78 of the 8080. controis the MM57109 number 


cruncher. Functions include + squares 
roots Neae ge aee trig TuUNCtIONS. iInverses etc 

Range 10~° to9 x to 8 fiqures plus 2 exponent 
digits 

EFFICIENT OPERATION 


Why waste valuable memory on sub routines for 
Numeric processing? The number cruncher handles 
everything internally’ 


RESIDENT BASIC 


with extended mathematical capability Oniy 
2K memory used but more powerful than 
most SK Basics! 


1K MONITOR 


resident in EPROM 


SINGLE BOARD DESIGN 


Even keyboards and power supply 
orcuitry on the superb quality double 
sided plated through-hole PCB 


ONLY 
£275.00 


+VAT 





Kit also available as separate packs: e.g. 


i PCB. Keyboards, Cabinet, etc. 


Cabinet size 19. O" & 15 7" w& 3.3" 


POWERTR 


PSI Comp 








Television by courtesy of Rumblelows Ltd price £58 6 


80.Z80 Based powerful scientific computer 


Design as published in Wireless World April — September 1979 


The kit for thts outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete! 


Included in the PSI COMP 80 scientific computer kit is a professionally 
keyboards PCB mounted for ease of construction, IC sockets. high reliab) 
Basic and 1K monitor in EPROMS and, of course. wire. nuts. bolts. etc 


PSI COMP 80 Memory Expansion System 


Expansion up to 32K all inside the computer's own cabinet! 
By carefully thought out engineering a mother board with buffers and its own power 
supply (powered by the computers transformer) enables up to 3 8K RAM or BK 
ROM boards to be fitted neatly inside the computer cabinet. Connections to the 
mother board from the main board expansion socket is made via a ribbon cable. 
Mother Board Fibre glass double sided plated through hole P.C_B £39.90 

8.7” x 3.0” set of all components including all 

brackets, fixing parts and ribbon cable with socket 

to connect to expansion plug 


8K Static Fibre glass double sided plated through hole P.C.B £12.50 
RAM Board 5.6" x48" 


Set of components including IC sockets, plug and £11.20 
socket but excluding RAMs 


2114L RAM (16 required) £5.00 
Complete set of board, components, 16 RAMS £89.50 
8K Fibre glass double sided plated through hole P.C.8. £12.40 


ROM Board 5.6" x48" 


Set of components including IC sockets, plug and £10.70 
socket but excluding ROMs 


2708 ROM (8 required) £8.00 
Complete set of board. components, 8 ROMs £78.50 


Floppy Disk, PROM programmer and printer interface coming shortly! 


Value Added Tax not included in prices 


PRICE STABILITY: Order with confidence. Irrespective of any price 
changes we will honour ali prices in this advertisement until January 
31st, 1980. if this month's advertisement is mentioned with your order 
Errors and VAT rate changes excluded 

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p 
handling and documentation. 

U.K. ORDERS: Subsequent to 15% surcharge for VAT. NO charge is 
made for carriage. Or current rate if changed. 

SECURICOR DELIVER: For this optional service (U.K. mainiand only) 
add £2.50 (VAT inclusive) per kit 


finished cabinet. fibre-glass double sided. plated-through-hole printed circuit board 2 


lity metal Oxide resistors power Supply using custo designed toroidal transformer 2K 
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PCB size 16.0'’x12.5"’ 


UK Carriage FREE 


POWERTRAN COMPUTERS 


(a division of POWERTRAN ELECTRONICS) 


PORTWAY INDUSTRIAL ESTATE ANDOVER 
ANDOVER HANTS SP10 3MN (0264) 64455 
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NEWS 
We copy the latest 


ARTIFICIAL INTELLIGENCE 


A readers way to do it 


AIM 65 REVIEW 


Close up on this one 


MPU'S BY EXPERIMENT 


Farewell words to the breadboard 


STOCK CONTROL 
Small business with a TRS80 


INDEX 


Find out what you missed and when 


MICRO CHOICE 
How to go about it 


HIGH NOON 
Calculated to be fun 


PROBLEM PAGE 


No answers needed 


PET IMPRESSIONS 
A buyer looks inside 


SPEECH SYNTHESIS 
Talking about it 


GRAPHICS UNIT 


Build this for games 


LIFE WITH NASCOM 
Not living but LIFE! 
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NASCOM’ 


NASCOM-2+FREE 16K RAM 


Here’s an offer you can’t refuse: 
Because of the lack of availability of MK 4118 












13 we eae le SS S available, Nascom 2 
purchasers can have them 
\. atthe special price of £80 
+ VAT for the 8K. 
So, for £295 plus VAT 
this is what you get: 


MEMORY 
: @ 16K RAM board 
eee (EXPDaNdable to 32K). 
®@ 8K Microsoft BASIC. 
@ 2K NAS-SYS 1 
monitor. 
@ 1K Video RAM. 












. ; Nn —_ 
oldering !r9 @ 1K Workspace/ 
N over aneiied BUILT! User RA aa 
0 ‘ @ Main board sockets 
me arene bigg Z obeg you to slot for the 8x4118s or 
ranie fully cons”? he ridicu ously MICROPROCESSOR 2708 EPROMS. 
yan ur ousin VAT (kit price stillOM'Y 9 @ 2804 which will run at 4MHz butis selectable between 2/4 MHz. 
into a plus HARDWARE 





@ 'ndustrial standard 12” x 8" PCB, through hole plated, masked 
and screen printed. All bus lines are fully buffered on-board. 
INTERFACES @Licon 57 key solid state keyboard. 


@ Monitor/domestic TV interface. 
@ Kansas City cassette interface (300/1200 baud) or RS232/20mA 


teletype interface. 
C. |. The Nascom 2 kit is supplied complete with construction article 
rating and extensive software manual for the monitor and BASIC. 


NASCOM HARDWARE 


Motherboard: £5.50 + VAT + 50p P+P 










est 
ne ale of executing Mini Motherboard: £2.90 + VAT + 50p P+P 
“2 COP Aone includ 3 amp PSU: £29.50 + VAT + £1.50 P+P 
boots VERO DIP board: £10.50 + VAT + 50p P+P 







NASCOM NASBUG T2: £12.50 + VAT + 30p P+P NASCOM SOFTWARE 


NASBUG T4: £25.00 + VAT + 30p P+P 
FIRMWARE nas-sys1:£25.00+ VAT+30pP+P 8K BASIC tape: £15.00 + VAT 


















, Fully built and housed in 
_astylish enclosure for just 
_ £325 plus VAT. 


) Interfaces with all micro | 
| computers. \ 





oo ibe te ae i The Nascom IMP (Impact 
_——— Matrix Printer) features are listed below: 


® 60 lines per minute. ® 96 character ASCII set ® Baud rate from 110 to 9600. @ External signal for 
® 80charactersperline. (includes upper/lower case, $,#., £). optional synchronisation of baud rate. | 
® Bi-directional printing. © peste f paper (pressurefeed). © Serial RS232 interface 

® 10line print buffer. ® Accepts 95" paper (tractor feed). with parallel option 


® Automatic CR/LF. 8 Tractor’ pressure feed. available soon. 





REVOLUTIONARY TOUCH [lo i a, 


ACTIVATED KEYBOARD. / RAV AE (ee : 
TASA MODEL 55 INEM ina 


Designed and manufactured by TASA Inc of ° of PH full 128 position 8-bit ASCII output plus 
California, the TASA keyboardisa truly solid s state continuous strobe, parity select. The touch 
system thathas no moving parts and is virtually sensors are sealed in tough polycarbonate which 
indestructible. Totally flatand measuring just is washable and can withstand rugged treatmentin | 
0.325" thick, 6.25’ deep, 15.05" wide, the TASA harsh environments. 


ORDER FORM 


Send your orders to: 

Interface Components Ltd, Oakfield Corner, 
Sycamore Road, Amersham, Bucks HP6 6SU. 
Tel: 02403 5076. Telex: 837788. 


Description Quantity | Price 











Other features include: 
®@ Built-in electronic shift lock. iM 
@ | wo-key rollover to prevent accidental two-key operation a 
(excluding “control” and “shift”). | 
® Electronic hysteresis for firm “feel”. 
@ Signal activation time of 1 millisecond. EY 
® Standard 6-position dual readout male card edge 5 
connector. @ CMOS compatible with pull-up resistor. 2 
@ Parallel output: active pull-down, direct TTL compatible - 
| 
Py 


CT/12/79 





(one load) open collector type. 
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iC SOCKETS AN scesavecvestasvesis £2.75each & 
8 pin... OD SACH 941 TG  ccssecvenrtscars 7.50 each == 1 
TA DIN occ escocceesss. 129 @aCh VAG sssscscscsscccisuce £4.00; ach - . VAT at 15% 
16 PIN... TOP eacn 780 DEVICES $i SS SS 
20 PIM sees 2OP EACH MK38BO............£12.50 each 3 Ui 
24 DIN vcore SOP EACH MK3881(PIO)....£7.50each Ml a , 
A OE aie aah MK3882(CTC)...€7.50each Total enclosed | 
peee Oe A ee . h 
ae Pes" VOLTAGE REGULATOR - os 
EPROMs 2708 ...£9.00 each Mas OFFER i 
EPROMs 2716 .£32.00 each seesserseeeeeee SOP CCH g Address 
| Add VAT and 30p P+P to a ly ae 
VISIT OUR NEW SHOP — allorders 
OPEN TO CALLERS DECEMBER 1979 @ Access/Barclaycard No: 
— : ————_—_—_—_ ry "Cheques & P/Os made payable to Interface Components Ltd, 





HANG IT ON THE 
WALL 


ideal for the home study, work- 
shop or computer room is a new 
product from Eldon. Called the 
Super Hot File (?) it’s a wall 
mounting filing system that will 
hold anything from computer 
printout to your latest copy of 
CT with consummate ease. You 
start with a basic filing pocket 
and three add-on pockets and 
expand to your hearts content, 
limited naturally by the size and 
strength of your wall. Each 
pocket measures a generous 400 
by 229 by 38 mickey mice and 
is hung up with either sticky 
pads (dodgy) or screws and 
plugs (much better). A full 
colour leaflet extolling the vir- 
tues on Eldon’s range of office 
requisites can be obtained 
by dropping a line to Eldon 
Office Products (Europe), Unit 
3, Clifton Road, Shefford, Bed- 
fordshire MK43 8AS. | wish | 
could remember her name.... 











PAT ON THE BACK 
TIME 


Back in August we announced 
that Microdigital were produc- 
ing a series of utility boards for 
the Nascom. Well the first of 
that range has just been announ- 
ced and will be available in mid- 
October. Priced at £49.95 the 
board holds 16 reed relays with 
200 mA, 50 V (DC) capability, 
is ss glass fibre with gold plated 
edge connectors and can be 
hung on the Nasbus direct. 
Power required is a meagre 250 
mA from both the +5 and +12 
volt rails. All the IC‘’s are 
socketed and the device is add- 
ressable to any two consecutive 
ports by links, hence you can 
use several on one system. 
Envisaged for use in control 
situations such as_ industrial 
processes, model railways, 
robots etc., the unit is supplied 
with sample software. Micro- 
digital live at 25 Brunswick 
Street, Liverpool L2 OBJ. 





FORTHING AT THE 
MOUTH 

Julian Allason of 
Petsoft reports: 


During a recent visit to Califor- 
nia, | paid a visit to Programma 
Inc., one of the largest Ameri- 
can micro software houses. | 
found them hard at work ona 
micro-version of the FORTH 
language. Programme Inc., are a 
new company who in just six 
months have elbowed their way 
to the front of the micro soft- 
ware scrum. What had brought 
me 6,000 miles from Berkshire 
was a rumour that someone had 
developed a version of the 
FORTH language for micros. 
FORTH started as a relatively 
obscure language for minis, 
developed at the U.S. National 
Radio Astronomy Laboratory. 
Yet in the short while since 
Charles H. Moore had first 
described his new baby in the 
Journal of Astronomy and 
Astrophysics, it has achieved 
almost cult status. Its main 
features are speed and its char- 
acteristics as ea user-defined 
language. And that was about 
the limit of my knowledge! 
After vigorous handshaking, | 
was led down several flights of 
stairs into a brightly lit office in 
the bowels of their building. 
There, surrounded by micro- 
computers of every description, 
| received an introduction to 
Micro-FORTH from the man 
who developed it. 

“FORTH is a unique threaded 
language ideally suited to micro 
computers”, explained Mel 
Norrell. Programs written in 
6502 FORTH are very compact; 
in 10K bytes the user might 
have the interactive FORTH 
compiler/interpreter running 
stand-alone using the system’s 
monitor for 1/0, and other run- 
tine routines, plus an incremen- 
tal assembler, cassette memory 


-software and a text editor. “All 


of this in 10K?", | asked. “Yes 
-— and about 80% of it would be 
written in FORTH” replied Mel. 
it would also run in the same 
space with no additional symbol! 
table area, overlays, swapping or 
use of any other software. 
Typically, software develop- 
ment time is halved, in com- 
parison with assembly language 
work. All programming is done 
in a structured manner — there 
is no GOTO fer exampie — and 
the resulting code is re-entrant 
and can be designed for PROM. 
‘ That is all very well’, | said, 
struggling to keep myself afloat 
as the author, clearly a graduate 
of the IBM Academy of Systems 
Design, plunged deeper into 
conceptual territory. “But how 
do you actually use it?”’. 


The basic element of the 
FORTH system is 8 “word” 
which would be roughly equi- 
valent to a subroutine in BASIC. 
When referenced, the word 
causes a specified action or 
sequence of actions to be per- 
formed. Before a word can be 
executed and the particular 
subroutine calied, the word 
itself must be defined and 
stored in the ‘Dictionary’. The 
6502 FORTH Dictionary initial- 
ly contains some 200 words, 
which make up the standard 
vocabulary. The beauty of the 
system is that the user can effec- 
tively create his own language 
by using some of the standard 
words to define new ones. These 
can then be saved, so that the 
user has his own unique ltan- 
guage on hand for instant use. 
Any sequence of characters can 
be used to define one of the 
new words with the exception 
of reserved words which have 
special meaning for the machine 
code environment being used. 
Each word must be separated 
from another by a space or 
blank. Control is passed to the 
system for execution when 
‘Carriage Return’ is pressed. 
For example: 
713+ . CR 

will add the numbers 7 end 3 
together, printing a 10 if the 
system has been set to decimal 
or A if it is in hexadecimal 
mode, 

Reverse Polish Notetion and 
Last-in First-out stacks are used. 
in the example above, the num- 
ber 7 was pushed into the stack, 
followed by the number 3. 
Both numbers were edded and 
“sopped™ off the stack by the 
previously defined word “+"’. 
The resuit, 10, is “pushed” onto 
the stack by the “+ operation 
also. The word “."" then “pops” 
the stack to its initial condition 
and prints the number 10 on the 
screen or printer. To conserve 
memory, only the first four 
characters are stored. If a word 
typed into the input stream can- 
not be located in the dictionary, 
the system attempts to treat it 
as a number, and convert it to 
binary. If the word does not 
match the proper format and 
base, an error message is gener- 
ated 


Some of this may sound a little 
strange, particularly to those 
whose experience is limited to 
high level languages such as 
BASIC. However, | did talk toa 
couple of people who had pur- 
chased 6502-FORTH, and both 
were delighted. So it seems that 
once you have got used to using 
the standard vocabulary, Vicro- 
FORTH can be used for some 
very creative computing incecc. 
As for me, well, | am workong 
on it. . 
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BRITISH IS BEST, PT 2 


If you want to win a rather sub- 
stantial sum of money, and who 
doesn’t, you could have a bash 
at entering your micro-based 
doobry or whatsit in the British 
Microprocessor Competition. 
Sponsored by both the NCC and 
the NRDC it is open to UK resi- 
dents or registered organisations 
and companies who wish to sub- 
mit their microprocessor based 
invention, which must not be in 
full scale production. The prizes 
are in two. categories, the 
working model section with 4 
£10,000 first prize and the non- 
working model section with a 
first prize of £2000. As well as 
the actual loot the NRDC will 
consider investing up to 
£500,000 in any of the winning 
entries. Entries must be submit- 
ted by the 14th of December on 
the official entry form which is 
available from The British 
Microprocessor Competition, 
c/o The National Computing 
Center Limited, Oxford Road, 
Manchester M1 7ED. 





BRIDGING THE GAP 


Bored with beating your neigh- 
bours each week at the Bridge 
Night? Well you can now tackle 
a little box instead. It allows up 
to three players to play either 
with or against itself, or it will 
play all four hands in demon- 
stration mode, cunning huh? It 
uses the International points 
system and caters for European, 
American and ACOL bidding 
systems with its two micro’s. 
It arrives in a hardwood box 
with an alphanumeric keypad 
and large display, gracing any 
coffee table, and uses an optical 
scanning method to !ook at the 
special cards and keep the 
players up to date on the state 
of play. You can even set it 
problems to solve. The cost is 
rather high, £299.95 so you 
may have to win quite a few 
rubbers to afford one. The game 
can be seen at Harrods, where 
else, and more gen is obtainable 
from Computer Games Ltd at 
48 Cambridge Road, Barking, 
Essex. 
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BEGGING YOUR 
PARDON 


Some slight omissions from a 
November issue. We apologise 
profusely to both Malcolm Bell 
who wrote the Number Crunch- 
er project and also to lolo 
Davidson who contributed the 
Triton Typecast article. Owing 
to oversight, glasses have been 
issued, their names got left off. 
Credit should also have been 
given to the 20th Century Fox 
people for kindly letting us use 
photos from Alien for our 
review, and also to Heals for the 
loan of the bed for our October 
cover. All offenders are wearing 
sackcloth and ashes. 








NEWS 


RAM SAVER 


If you have that burning desire 
to protect your memories in the 
event of the Electricity people 
forgetting to put the kettle on 
you will be interested to learn 
of these new batteries. Made out 
of Lithium lodine they are very 
tiny, as you can see, and offer a 
very high reliability as well as 
PC mounting, They will last for 
at least ten years and you can 
do all sorts of nasty things to 
them without upsetting their 
delicate little bodies. You have 
a choice of two sizes, both 
2V8 460 mA hours and 870 
mA hours to suit your appli- 
cation. For further details on 
these little wonders contact 
Mine Safety Appliances Co Ltd., 
Blairtummock Road, Queenslie 
Industrial Estate, Glasgow G33 
4BT or ring them on 041- 
774 5111. 





MORE 
HARD NEWS 


Memorex have jumped into the 
hard disk market with an 8" 
unit for the small system. The 
new model 101 uses Winchester 
technology and holds 11.7 Mb 
on two platters. By using a 
direct drive technique such 
problems as belt and bearing 
wear have been eliminated, 
reducing part count and increa- 
sing reliability. Price for the unit 
in quantity is around $1,560 
and shipments will start in early 
80. For technical detail contact 
Memorex UK at Staines, Middle- 
sex. 








Considering a Microc 





Be Sure to Check Out the Product Offerings of the World’s Largest 


Full Line Microcomputer Company. 


All Ohio Scientific machines come with microcomputing’s fastest full 


feature BASIC-in-ROM or on-Disk for instant use. 
Challenger | Series 

Economical computer systems that talk in BASIC. 
Ideal for hobbyists, students, education and the home. 


Minimum 
Configuration 


Superboard Il —World’s first complete system on a board 4K RAM 
including keyboard, video display, audio 
cassette, BASIC-in-ROM and up to 8K RAM 
Challenger |P —Fully packaged Superboard || with 4K RAM 
power supply 
Challenger IP Disk -Complete mini-floppy system 16K RAM 
expandable to 32K RAM 
Challenger IIP Series 
Ultra high performance BUS oriented microcomputers for 
personal, educational, research and small business use. 
C2-4P —The professional portable 4K RAM 
C2-8P -The world's most expandable personal machine 4K RAM 
for business or research applications 
C2-4P Disk -The ultimate portable 16K RAM 
C2-8P Single Disk —Ideal for education, advanced 16K RAM 
personal users, etc. 
C2-8P Dual Disk-—Most cost effective small 32K RAM 


business system 


Challenger Ill The Ultimate in Small Computers 


The unique three processor system for demanding business, 
education, research and industrial development applications. 


C3-S1-World's most popular 8” floppy based 32K RAM 
microcomputer dual floppys 

C3-OEM —Single package high volume user version 32K RAM 
of C3-S1 dual floppys 
C3A4-Rack mounted multi-user business system 48K RAM 
directly expandable to C3-B dual floppys 

C3-B -—74 million byte Winchester disk based system. 48K RAM 
World's most powerful microcomputer dual floppys 

C3-C -29 million byte Winchester disk based system. 48K RAM 
dual floppys 


Full Business and Data base Software 
OS.AMCAP -A complete small business accounting package 
including inventory, invoicing, A/R, A/P, CR, CD, general 
ledger and P/L 

-Data base Management System designed specifically 
for small business information management. 

—-DMS based modules for Inventory/order, A/R & A/P. 
General Ledger, personnel/payroll, Query, Word 
Processing. 

WP-2 -Complete word processing system with character 
justification, global editing, paging, text justification, 
proportional spacing and hyphenation. 

-ALL PRICES ARE EX VAT. 


OS.DMs 


Base 
Price 


£ 188 


£ 238 


£ 865 


£ 404 
£ 548 


£1050 
£1199 


£1790 


£2334 
£2334 
£3403 
£8654 


£6320 


£ 656 


& 73 


£ 175 
each 


& 116 


OHIO SCIENTIFIC also offers you the broadest line of expansion accessories and 


the largest selection of affordable software! 
Compare the closest Ohio Scientific Model to any other unit you are 


considering. Compare the performance, real expansion ability, software and 


price, and you will see why we have become the world’s largest full line 
microcomputer company. 


ee ee ey 
| rh m interested in OS! Computers. Send me information on: | 
| Personal Computers Small Business Computers | 
\c Educational Systems Industrial Development Systems 
| 
Nam ar MICROCOMPUTER BUSINESS| 
| ree MACHINES | 
SS ———————— 4 Morgan Street, | 
| London E3 5AB | 
| Tel: 01-981 3993 | 
| 
pe SS an oe ee be 


WE ARE LOOKING FOR DEALERS THROUGHOUT EUROPE 
PHONE MARK STRATHERN ON 01-981 3993 





C2-8P 


An exceptional value 
in personal computing 
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INTERFACE 
PROGRAMMABLY 


Small Systems Engineering, the 
electronic associate of Abacus 


| Computers have just announced 


their latest . offering for the 
micro world. Designed to link 
any IEEE-488 protocol! device 
to the parallel or serial peripher- 
al you wish to use it incorpor- 
ates a Picoprocessor, programm- 
ed to handle the _ interface 
requirements. Costing around 
£120 it should offer an alterna- 
tive method to those laborious 
hours with that soldering iron, 
Also on the way soon will be a 
version of their Stunt Box with 
an 8K BASIC included, making 
it into a programmable inter- 
face within a single board com- 
puter, Contact Small Systems at 


| 62 New Cavendish Street, Lon- 


don W1M 7LD. 


| CLOCK THIS ONE 


How often have you forgotten 
the time whilst bashing away at 
your computer keyboard? Quite 
often | bet. Well your troubles 
with your Joved one over all 
those missed dates, late nights/ 
early mornings and being locked 
in at work could be over. Auto- 
systems Development of Cros- 
land Hall, Netherton, Hudders- 
field have released a_ clock- 
calendar module to slap onto 
your micro, saving you all the 
trouble and worry of writing a 
program to give you a nudge at 
bedtime. The module has LED 
displays for direct visual access 
as well as giving two digit serial 
BCD output via a_ tri-state 
buffer, selective output by code 
input and is available in either 
12 or 24 hour versions. The 
calendar is programmed for four 
year cycles and the unit runs off 
the mains timebase although a 
erystal alternative will shortly 
be available. Imagine, at the top 
of every listing you have the 
time and date, never get mixed 
up again with yesterdays version 
of your Womp Rat Shoot..... 
For more info write to the 
above address or give them a 
bell on 0484-665111, 





¥ 
ae 
¥ 
- 
a 
© 
- 
= 
a 
¥ 





SIXTEEN FOR $100 


Now available from U Micro- 
computers of PO Box 24, 
Northwich, Cheshire is a sixteen 
bit processor card for the $100 
bus. Based on the 8086 CPU it 
is fully compatible with the 
IEEE standard, can 


proposed 
address up to a Megabyte and is 
capable of running at up to 
SMHz. It can be used with your 
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existing eight bit memory and 
peripherals, saving a fortune in 
new hardware, and has a sup- 
port card which includes a 2K 
monitor, disk bootstrap, select- 
able baud rate and other nece- 
ssary bits and pieces. A Micro- 
soft BASIC will soon be avail- 
able as well as CP/M. For more 
detail contact U Microcom- 
puters at the above address. 





NEWS 


BUBBLING 
FURIOUSLY 


Following on from our cover 
this month comes more news on 
bubble memory systems. Intel 
have just produced a 1Mb board 
for use with their Intellec deve- 
lopment systems or any other 
which uses the Multibus. The 
board is controlled by an 80854 
which is built in and handles all 
the |/O routines. Along with the 
board you get a set of test rou- 
tines on floppy to check out the 
system. Power requirements for 
the product are + and —12 and 
+5 volts. Further data is avail- 
able from Intel at 4 Between 
Towns Road, Cowley, Oxford 
OX4 3NB. 


BRITISH 
IS BEST 


A copy of the E78 Microcom- 
puter Bus Specification floated 
gently onto my desk this week. 
Gently is not quite the right 
word for this is a very ‘heavy’ 
document. Born out of a 
desire to produce a true stan- 
dard Bus it has been consider- 
ably tidied-up from the first 
attempt a year ago and is now 
the definitive work as far as the 
homebrew enthusiast goes. Whe- 
ther our computer industry will 


accept it is another matter, 
remember BS4421?. However 
there is an E78 to Nascom 


interface under development 
SO perhaps someone will take it 
up and end the saga of the $100 
et al. To obtain a copy of this 
reference work send £2.50 to 
The Microcomputer Bus Stan- 
dards Committee, Avante House 
9 Bridge Street, Pinner, Middle- 
sex HAS 3HR if you are in the 
UK or £3.05, £3.15, £3.25 for 
airmail zones A, B and C respec- 
tively. Remember, if the hobby- 
ist accepts it the manufacturers 
will hopefully follow suit. 


COLOUR COMES TO 
SUPERBOARD 


The colour graphics system 
from William Stuart Systems is 
now available for your Super- 
board. Using Pixcel graphics, 
made up of individual address- 
able dots, it is capable of eight 
colours for foreground and 
background. Text can be inter- 
leaved with graphics to annotate 
graphs etc., in any of the avail- 
able colours. Supplied as a kit 
complete with software routines 
it interfaces directly to a colour 
TV without affecting your nor- 
mal video output. Access to 
the system is directly through 
BASIC using a CALLPOINT/ 
LINE command and problems 
with the 50/60 Hz timebase are 
overcome with a simple mod, 
For more details contact 
William Stuart Microsystems at 
Dower House, Herongate, Brent- 
wood, Essex, 





Hundreds Already in Use! 


Over 3,000 Addressable Colour Cells! 


Superboard Compatible! 


Large Stocks held for Fast Delivery! 


Mix Text and Graphics Anywhere 
On Screen! 


DAZZLING COLOUR GRAPHICS FOR NASCOM 1 


| Genuine bit-addressable “‘pixel’ system for straight- 


forward programming of pictorial or mathematical 
functions. 


8 Colour display plus 8 colour independent background 


facility. Full documentation with FREE SOFTWARE: 
powerful sub-routines for vector generation, demon- 
stration program for animated effects. All runs in Nascom 


| 1 without expansion. Complete with UHF Colour | 
j™ Modulator for operation with normal colour TV set. 


Superior design allows connection to most other micro- 
processor systems — send us diagrams etc of your b & w 
video circuitry for free advice. Don’t be fooled by the 


/ price: this is a top quality product which will transform 


your computer. 


NOW AVAILABLE FORPAS inclusive of VAT 
| LIMITED PERIOD AT ane pestege. 


Dower House, Billericay Road, 
VVILLIA Herongate, Brentwood, 
STUART Essex CM13 38D. 
SYSTEMS Ltd. Telephone: Brentwood (0277) 810244 
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either 


in 


Machine Code or Basic 


Simple to Program 


y ORDER FORM 


a 
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DEBIT ACCESS/BARCLAYCARD A/c No 


TO: WILLIAM STUART SYSTEMS LTD. 
| am tired of boring black and white, please supply by return post: 


ACCESS/BARCLAYCARD ORDERS ACCEPTED BY TELEPHONE 


® & a = = . r é a i: i i * * & # = = . . rT = . tT a: a # iT 2 #) 8), 8, 8 Foo FF 


se « ww Blt & + ££ bo & & 8 


ee ke Micrographics (Kit) at £45 | 
. 3 ap le PRICES INCLUDE VAT 
..... Micrographics (Built) at £59 
NEP tice cacs esc ctatee Ss cde EUlehulonuielanere’s Wel aeclaTR bob RUe ecaneeairelimtat etn sits wiry cw wie wis) Se Te Spmereen ence Ris Wik exe Fis) See) pceuprers 
PDS Se nce Di ke ee nce epeae eye: ON eel Ln oe ELS ECE TUT a OLD le RIC we SUMMER eM MN acre Sticincs bese ia ww eee WW DAL alia cal 
CHEOUE/POSTAL/GRDER NOthice bre ore cs cr cca re) pceye te etsy ete eee ae ce Fie sa 5 chi Se ED a e etens 


The ‘EXPLORER 85’ is inexpensive with LEVEL ‘E’ List P&P 


ll th powerful : : ; | | 
New bh trom all the advantages of a powerful board Add 8K sockets, 5.00 Free 





plus potential for ‘infinite’ expansion. power supply regu- 
| * Uses New Fast INTEL 8085 cpu, 100% lator and decoupling 
compatible with 8080A software but components’ for 
‘Ts PROMS 50% faster than 8080A cpu. popular 2716 or 2516 
| | ad | * Powerful 2K monitor EPROMS (EPROMS 
: “i user RAM expandable to 64K not included) 
| * Provision for 8K PROM or EPROM : x sj 3 
“EXPLORER ‘all * Buffered and decoded S100 expansion nies ae: ay viet eae 
. ‘ oh board (up ee a ce, PLORER 85 
assette interface (with motor control ye <7 
| . and cassette file structure) RS232; 20ma BRCINES FOR crew Re BN 
microcomputer kit with loop: 48 bit and 1 6bit 1/0 ports VIDEO KEYBOARD 
Dew Cost with On Board uote 14 bit binary counter/ ee Rote ah, 
| * Separate ASC11/Video Terminal LY | : 
S-100 expansion features:— a full 128 character set upper/ STEEL CABINET 
lower case, full cursor control, Greek GOLD PLATED S-100 4.00 Free 
at L2OD «vat symbols for Maths, 75 ohm video output BUS CONNECTORS 
| convertible to baudot output, selectable — MODULATOR 600. Fr 
baud rate, RS 232 or 20ma loop, 1/0 64 Oe Ot sais : Ere 
or 32 characters by 16 line (monitor or ahr #; Fequires “wnen 
ie, : TV) using TV set aerial 
mi * And lots of other great features all for the socket 
on price of £295.00 plus VAT, and P & P S-100 16K RAM 165.00 2.00 
" PERIPHERALS EXPANDABLE 
” LEVEL ‘C’ List P&P Expandable to 60K on 
es S-100 main frame ex- 32.80 2.00 one board 
“s pander kit. Increases ee 7 
the number of $-100 ADs 80805 Users 6.00 Free 
ae slots to 6. Includes all 
sheet metal, 5 slot 8K ‘MICROSOFT’ 53.00 Free 
ee ee extender board, BASIC ON CAS. 
board-guides and SETTE TAPE 
brackets. Fits into The most versatile and 
EXPLORER cabinet popular basic ever 
(less §S-100 pin con- written. Complete 
nectors). with documentation. 





NEWTRONICS KEYBOARD TERMINAL KIT VERSION £135.50 + VAT | Now NEW til 


The Newtronics Keyboard Terminal is a low cost stand alone Video Terminal that operates quietly and maintenance 


free. It will allow you to display on a monitor 16 lines of 64 characters or 16 lines of 32 characters on a modified TV (RF | AVAIT LAB LE i NOW ‘AJ EWSO Fr’ 


Modulator required). 
The characters can be any of the 96 ASC 11 alphanumerics and any of the 22 special characters, in addition to upper i FU LL i GAM ES for ELF il 


lower case capability it has scroll-up features and full X-¥ cursor control. All that is required from your microcomputer 8K B ASIC i 4 G AM ES for £5.00 


is 300 baud R$232-C or 20ma Joop serial data plus a po wer source of By OC and 63 AC. The steal cabinat is finished in | 
FOR ELF Il send for list 


IBM Blue-Black. And if that is not enough the price is only £136.50 + VAT kit version, or £175 + VAT assembled 


BUT AN ELF ony 

MicCrOCOMpUIer =. 
tor less than pine 
some WU games *VAT 


ELF 11 BOARD WITH VIDEO OUTPUT 
STOP reading about computers and get your “hands on” an, ELF 11 and Tom Pitman’s short course. ELF 11 











*Power Supply (6.3v AC) for ELF 11 £6.00 demonstrates all the 91 commands which an RCA 180? can execute, and the short course speedily instructs 
°F1E 11 Nel. * hj jue! £73. you how to use them | | 

fast Asie Pace ait Wietoes to/cassette 6 ELF 11’s VIDEO OUTPUT makes it unique among computers selling at such a modest price. ELF 11 ts perfect 
isnant f : f : : i TT 


for engineers, business, industry, scientific and educational purposes 


AS232, TTY £35.00 
“4k Static RAM board kits (requires expansion power Send S.A. for : ive | , 
supply) £69.44 SPECIFICATION —— ee EU eee ee 
*Expansion cower supply (required when adding 4K Ramsi£18.00 RCA 1802 8 bit mi | 
*ASC11 Keyboard Kits 96 pnntable characters, etc. £50.58 : : CrOprocessor PERIYAR ed ri ie ecg tah tenets ica) alas aVRREE Was (alr ae See 
*ASC11 D/lux steal cab (IBM Blue) £15.02 noha byte FAM expancanie to | 
*Kluge prototype board (build your own circuits) £12.83 +R 4 BEI" deo: IC 13' dlesiay | Address 
on pm Sed pemen coe ecioe She) sie program on TV screen via the AF 
td MADOC DUT eeen ey AOOE, £6.60 Modulator j Ss gece candi ae Sea Nee Seng eG eae gsc kan, Tas aaa a 
tabsace graphics board 32/64 characters by 16 lines on Vee ke Sinaia Board wiht pratemsional has 
rscreen ry 

“ELF 11 Tiny basic on cassette £13.50 ak seared Mi sols lal | WF mMi heh wns gona Te RT SOReRTIers Rratprymatron th eas Lense eae IAI Tz Es 
*ELF 11 Bug/monitor powerful systems monitor/editor £13.50 decoding cireuits ry — | 
*T. Pitmans short course in programming manual (nil VAT) £4.00 Load run and memory project PSE CR ra ee xsa bre os ORs be eeal aie’ RiRCd ca oul SSR ecN aS 
*T. Pitman short course on tiny basic manual [nil VAT) £4.00 siuttchuis 
inca hcehcapsatad ica dn eta ipa 16 registers Barclaycard/Access 
"On cassette Text Editor: Assembler, Disassembler (each) £16.60 interrup, DMA and ALU ee os ee ee een) ee 
Save 10% and buy all three together sohilasseid . | | | 

All units can be supplied wired and tested. Available at 503 aS cai biror | Sole U.K. To Newtronics 138 Kingsland Road 

Henry's Radio, 404, Edgware Road, London, W2. 5 slot plug in expansion bus (less Agents London E2 8BY Dept CT 

Lion Computing Shops, 227 Tottenham Court Road. W1 nan gta’ ' Tel: 01-739 1582. Sole UK Agents 


and other leading stockists 


COMPUTING TODAY DECEMBER 1979 i 


12 


STATA 





Fas bs 7 — as LAS 

Apple Il comes to Scotland 

‘Why not call and see the fantastic Apple Il the finest micro 
currently available. Demonstration without obligation. 


a ———___ ———— 


i 1 Ee: Lae. Aescen A a Pi 8 ARS Oe) Ae oD RF oe £750 
Disc drive with controller.......... 0-2 cee eee eter eee £398 
16K add on (Max 2 giving 48K total). ...........-6505555. £69 
High-speed serial /F 0. eek eitins wee eh ak ee aes £110 
ep tt A i cc TN) oo et re eee £110 
CORT ITTE CON iw etera oa recake cok aoce/alinie meld is ecaswceteneinrecs wxyrayecs £132 
Anplesoft firmware: Card. 66s F 5a sieeve wee es £110 
Centronics card with cable. .......056 2055. esse wee eee ee £132 


APPLE CLOCK BOARD — Real time clock with battery back 
up. 388 days by Ims intervals ... 2... cee ee ees £140 


Pascal Language System 
now available for Apple Il 


Editor, Compiler, Relocatable Assembler, System Utilities, etc. 
Price including Language Discs, 16K Memory Card, Documenta- 
tion £296. 

Note: Integer Basic, Floating Point Basic, and Pascal all on Discs 
supplied with package. 


STOP PRESS 


SUPERCOLOUR FOR APPLE Il. At last — top quality colour 
for your Apple. Brand new Supercolour board. Gives red, green, 
blue and sync, as totally independent TTL signals, thus eliminat- 
ing all previous colour problems. The quality of colour using this 
method which drives the 3 colour guns of the CRT indepen- 
dently is fantastic. Colour of text, low res. graphics and high 
res. graphics can be switched separately by the user, e.g. green 
text. 


SUPERCOLOUR BOARD FOR APPLE................ £90 
ISOLATOR BOARDS for Sony 14” colour T.V........... £50 
SUPERTALKER — Allows Apple to speak to you. Memorises 
your voice or sounds and speaks words or phrases as required 


Software packages prepared by arrangement. For further details 
please write, phone or telex. 


SHAVERS 


GLASGOW G1 5PL 
041-552 6731 


Tel. order welcome with Access and Barclaycard 





Callers welcome 





fun wah hie | 


Now on Telex 777268. 24 Hours Service 


TRS 80 SOFTWARE 


from the leaders in innovative software 


We were first for the TRS 80 with Re 
number Basic 


We were first with Level III 


We were first with the Howe Monitors 
1,2 and 3. 


We were first with Newdos 


And we are going to go on being first 
SEND SAE FOR LIST 


A. J. HARDING 
at (MOLIMERX) 





28 Collington Ave., 
Bexhill, E. Sussex. 
Tel. (0424) 220391 





P&R 
Computer Shop 


Teletypes ASR33 £90-£300 

KSR from £60 
VDU £230 
IBM VDU’s 2260 with keyboard £30 
Paper tape punches from £60 
Paper tape readers from £18 
Five volt 6 amp power units £12.50 
Keyboards from £5.00 


All types of test equipment. Miscellaneous computer 
equipment, all sold as seen. 


Phone Maldon (0621 57440) 


P & R Computer Shop 


Salcott Mill, 
Goldhanger Road, 
Heybridge, Essex. 
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ov ARTIFICIAL INTELLIGENCE 


| A personal account of an 
'endeavour to construct a 
machine with intelligent 


= - 
capabilities 
T he project which follows originated some years ago as 
the result of a determination to build a true ‘elec- 
tronic brain’, as computers were referred to in the 
Press at that time, but it was held in abeyance until recently 
due to cost. The project was to have been a parallel process- 
ing special purpose machine with all hard wired logic. How- 
ever, on recently reconsidering some of the criteria it was 
concluded that the use of microprocessors and their asso- 
ciated hardware would result in a machine that would 
require a smaller initial outlay and be far more open-ended. 


The Theory Of Simulation 
The central nervous system of any animal, from worm to 
man, consists of a network of special cells with some of the 
cells connecting to receptors (input) or effectors (output). 
For the purposes of the exercise let us consider one 
of these cells as being a ‘Black Box’ of unknown function 
with a number of inputs and a single output. If we further 
assume that this cell functions in a binary manner, we can 
then apply Boolean algebra to its function. For a Black Box 
of N inputs the total number of functions possible is 2*(2") 
which in the case of a single input cell are as shown in 
Table 1. (See Table 2 for those for a two-input cell.) 


Table 1 

\/P f0 fl f2 f3 
0 0 1 0 1 
1 0 0 1 1 
A A A 1 


Similarly all the possible functions for three and four input 
cells could be defined. If the simulation is programmed on 
the basis of one routine per function the processing becomes 
inordinately slow and complex. Fortunately this can be 
simplified thus, for a two-input cell, any function can be 
generated from the terms AB, AB, AB and AB (maxterms)’ 
by selectively ORing them together. 

ie. A=ABt+AB _ 

A+B=AB+AB+AB 


| So we now need to selectively generate these maxterms and 
| the function of a cell can be written 


=— 


Fi =SoAt+Si A. 
Fe =SoAB+Si AB+S2 AB+Ss AB. 
Fs =SoABC+S1 ABC+S2 ABC+S3 AB 
Ss ABC+Ss ABC+Ss ABC+S7 AB 
Where Sn Is the function selector. 


Similarly for the sixteen terms required to define the 
function of a cour-input cell, 


C + 
C. 
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Cell Networks 
We now have a network of cells all linked together somehow 


but we also require it to have some connection to its environ- | 
ment. If we consider Tables 1 and 2 we see that there are in | 
each two apparently trivial conditions where the output Is | 


unrelated to input and is always zero or one respectively. 
These are extremely important for two reasons: 
1, In an evenly distributed randomly connected cell 
population these would block the logic chains preven- 
ting them becoming too large. 
2, Asa result of their being at the end of the chains 
we shall use them as the output cells of the network. 
Needless to say we shall have to modify their func- 
tion if there is to be a meaningful output. 
As the outputs of these cells are now connected elsewhere we 
shall use any input, which would have connected to them as 
an external input. 


We can now economically define the functions of the | 
cells and how the network connects to its external environ- | 
ment. 


Table 2 


1/P 1 (A) rll. saa al 


VPC). 0 10: J 
f0 ee ae 5 ews ier 
fl O.0.0) 0. 1 AB 
f2 B= 10 yc lee Aes 
£3 (Vin I) sta ba ieeladtin ds 
£4 0. In G 0. ALB 
£5 O <b.» 8 sin 3 
£6 Te ee ee 
£7 Ob cd ly ASB 
£8 Lo: 0. 0 AB 
f9 1. O @ 1. ABB 
f10 let: Oy adiemGia BE 
fll |: 4 eae laaly Te gO 
f12 ee a er se 
f13 LK ds 05 TA 
f14 fe a) 0) ASB 
fs ae a ae | 


Let us now consider the effect of using serial as against | 


parallel processing: 
Parallel Processing Is Faster! 


So it may be, but consider. A well trained human reaction 
time is 1/10 second, — watch fencing to see how fast that is! 
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An MPU with 2MHz clock runs through 100,000 cycles in L 


that time. Let us assume that to process each cell, on average, 
requires 20 instructions taking 10 cycles each. That gives us 
500 cells processed in 1/10 second, — a worm with fast 
reactions? 


A micro does process in parallel; 8 bits at a time, . 


although the same processing is applied to all of them. Our 
worm is therefore somewhat brighter and handling 2000 bits 
of (internal) information in a very reasonable time, 

Using bytes also confers upon the “Intelligence” the 
ability to have a grey or shaded perception. It is suggested 
that, if bits are used as a switch type input, no byte contains 
data from unrelated sources. 


| Construction And Expansion 


Personal computers are now easy to come by ready built or 
as kits, whereas a parallel machine would have to be hand 
built. A parallel machine would need to be rewired, whereas 
an MPU just requires more store with program changes to 
cater for it. 

The hard storage of training data is far easier with a 
micro enabling the machine to be switched off without the 
need to retrain from scratch. This also enables the training to 
be passed more readily between machines. 

The project is envisaged as developing through the 
following, possibly overlapping, phases. 


Phase One 
This is the minimum system requiring 244K of store, plus 


whatever is required for the programs, and uses only two- , 


input cells. The programs should preferably be written in 
Assembler as this would execute faster than Basic, etc. 

The following programs are required and should need 
little amendment for larger systems. 

1. A program to clear the storage mentioned above 
prior to the first run on any run where the size of this store 
is increased. If your monitor has a store checking routine 
which leaves the store as ‘0’ this would be suitable. 

2. PROCESSOR, This program reads in the tape con- 
taining the ‘operand’ and ‘function’ areas, defined below, 
from the previous run and then proceeds to simulate the 
function of the cells. There is some data needed by the 
‘Tutor’ which is also required for each run, but as this is only 
four bytes it is easier entered manually. The program re- 
quires the following work areas In store. 

a. Input and Output areas. Two areas in store for 
communication with the outside world, the size of which is 
determined by the number of cells whose output is always 0 
or 1. In the case of two-input cells with a random distribu- 
tion of function this is 1/8 of the total number of cells, here 
32 bytes each. 

The logic applied to determine what is moved be- 
tween the I/O areas and the ‘operand’ areas is as follows: 

|. The relative addresses of the |/O bytes within their 
respective areas is 1/8 of the output ‘operand’ relative add- 
ress. This is a maximum, the program may or may not use all 
of it. 

Il. The ‘input’ byte is moved to the byte pointed to 
by the output ‘operand’ address. 

Ill. The exclusive — OR of the input ‘operands’ is 
moved to the ‘output’ byte. The exclusive —OR is arbitrary; 
any other function would do as well. 

b. Operand area. This area stores the output of the 
cells so that other cells may access them for use as input. In 
this case:— 


32 x 8 = 256 bytes = 256 cells 
are required, 
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Fig.1. Phase I’s processor flowchart. 
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Fig.2. Phase I’s Tutor flowchart with its 
subroutines. 





c. Function area. This is a structured area that defines 
which logical function is to be performed by each cell, where 
the input variables are and where the output is to be written 
to the ‘operand’ area. 

The structure used is:— 
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l byte — logic function. The first four bits are 
zero, the remaining four are the function 
selector bits So to Ss 

2 bytes — A input ‘operand’ 1 relative address. 

2 bytes — B input ‘operand’ relative address. 

2 bytes — output ‘operand’ relative address. 

(7 bytes total per cell) 
The total work area required is 7+ 1 + 1/8 + 1/8 = 8% bytes 
per cell in multiples of 8 cells. 

2. TUTOR. This program changes the contents of the 
‘function’ area of store so as to produce the required output. 
There are two ways of achieving this: 

a. by setting the ‘output’ to what is required and 
then working through the logic chain in reverse changing the 
functions to obtain the required result. This would work but 
would become an extremely long process for a reasonable 
number of cells for the following reasons: 

|. After correcting any one byte in the ‘output’ area 
the whole function table would have to be reprocessed a 
number of times. This is because any of the changes made to 
correct this one byte could have effects elsewhere in the net- 
work. 

ll. The byte altered might be affected by a loop in 
the network and so not have a constant value. 

lll. By changing a number of functions in a random 
manner. The number changed should decrease with time so 
as not to affect the previous training in too large an extent. 

In both cases it would be necessary to repeat previous 
after any new training, but | believe that the herutistic 
method will give acceptable results quicker and more easily. 

Using the random method of training the following 
rules apply: 

a. The program will be entered: 

|. If arbitrarily chosen ‘operand’ bytes conform to an 

equally arbitrary pattern, specifically if the first byte 

of the ‘operand’ table is $00 or $FF. (It wants to 
learn). 

Il. From an external interrupt when the operator 

wants to change the output. (I'll larn ya!). 

b, A two byte unsigned count of the number of times 

the function table has been processed is kept. This 

count, together with a pointer indicating where the 

‘tutor’ has amended to, needs to be initialised on runs 

other than the first. The count is decremented by 256 

(high order byte by one) whenever the ‘tutor’ is 

called. If the count ever becomes $FFFF then it 

becomes a constant. 

c. The two’s complement of the count, treated as an 

unsigned number is the number of functions to be 

altered when the ‘tutor’ is called. 

d. The ‘function’ field altered on each pass through 

the complete table is alternately the logic field or an 

address field. 

e. The field in question is altered by generating an 

eight bit random number and adding it to the field if 

it is even or subtracting if it is odd. The field is then 
checked for validity. 


3. 1/O. This program is the interface between the 
‘processor’ I/O areas and the peripherals. For this minimum 
system the ‘processor’ I/O area could be situated in the store 
of a mapped VDU and the system trained to recognise 
patterns in this area. In this case all that would be needed is 
for the program to recognise keyboard input destined for this 
area, 

Otherwise the program is driven by a timer interrupt 
to give a suitable sampling period for the external system and 
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transfers data between the two systems. 


4, An end-of-run program is required to dump the 
‘operand’ and ‘function’ areas to tape to save them for the 
next run. This program could also be run periodically during 
the main run in case of power failures (rather frequent in 


| my area). 


Table 3 
Multiple function structure: — 
2 bytes — record length — only required for variable records. 
2 bytes — cell logic selector bits — max Hex ‘0003’ | I/P cell 
eee ae eae 


OOP P 2? 
a3 *FFEF’ 4 a4 33 


a4 a4 


2 bytes — O/P operand address 


2 bytes — I/P ‘A’ address 
For a variable length record the remaining fields 
may not be present. 

2 bytes — I/P *B’ address 

2 bytes — I/P ‘C’ address 


| 2 bytes — I/P ‘D’ address 





Fig.3. Phase Il, delete from o< to 4 in 
in the Processor flowchart and insert: Move 
function to latch. 


FilLD BL iG 
CnaMt DE 






TeTTE 
(Bae CeCe be 
OF FPL BEIM SDE PEED if du 
ASDA RE THDe A Caer 1D 
HOH ORDER BF TE 


Fig.4. Phase Il, delete from & to § inthe 


Tutor flowchart. 





Phase Two 


| This differs from phase 1 in the following respects: 


a, Increased store for the ‘operand’ and ‘function’ 
tables. This would give the ability to recognise larger 
patterns. By using the one ‘function’ table to process 
two sets of ‘operand’ and ‘I/O areas it is possible to 
increase the pattern size with little increase in store, 
but there would be interference between the training 
for the two areas. 

b. The opportunity arises, with increasing store, to 
increase the complexity of the network by allowing 
functions with other than two inputs. See the struc- 
ture/file layout in Table 3; the reason for variable 
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record Is explained lJater. 

c. Using hard wired logic for the “tutors” amendment 
routines resulting in a greater variety of operations 
and higher speed. The hardware used will be a pair of 
SN74181's operated in arithmetic mode. These per- 


form one of sixteen arithmetic or logic operations on 
two ‘operands’, If the field being amended is an add- 
ress then the low order byte is amended using the 
74181’s and any carry from them is added to the high 
order byte. 

d. Hard wired logic for the ‘processors’ logic process- 
ing. If the two-input cell limitation is satisfactory 
then the 74181’s above could be used for this. In 
this case the I/O cell functions are $03 and SOF. If 
cells with up to four-inputs are required then SN- 
74150’s or their CMOS equivalent can be used, but 
more wiring up is required. 

e. At this point it would be more satisfying to have a 
remote mobile terminal (robot) controlled by the 1/O 
program. 


Table 4 
External output function :— 


Cell type ‘O000" 
‘0003’ 


The value at the ‘A’ address is “exclusive — OR’ed into the 
Output area. 


Cell type ‘OOOF’ 
‘OOFF’ 
‘FFFP. 


The ‘exclusive — OR’ of the inputs is ‘EX—OR’ed into the 
output area. 


Reference 


Logical Design of Digital Computers. 
Montgomery Philster, Jr. 
Chapter 4 page 94, et seq. 





Fig.5. The outline of Phase III's CPU 
requirements. 





Phase Three! (When I’m rich and retired). 
In this phase the programs move into a multiple MPU envi- 
ronment with an MPU dedicated to each program. This 
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ARTIFICIAL INTELLIGENCE 


results in the following changes:— 
1. The ‘processor’ only processes the logic cells. 
2. The ‘tutor’ continuously checks the ‘self tuition’ 
bytes. 
3. The ‘I/O’ program is also run continuously. 
4. A second pair of ‘processor’ and ‘tutor’ programs 
are used. This ‘processor’ has a very large ‘function’ 
store on RAM, disk or tape, in order of preference, 
with the cells having four or more inputs. If sequen- 
tial files on tape or disk are used then two files will 
be needed with the ‘tutor’ creating a new file each 
time it is entered and informing the ‘processor’ when 
it needs to change files. With this multiple file app- 
roach it is also possible to use variable record lengths 
to offset the longer I/O time of these devices. The 
‘processor’s’ 1/O area is common to both with the 
result from this new ‘processor’ being combined into 
the output area (see Table 4). 

There is no reason why, if response time is not critical, this 

approach cannot be used with a single MPU. 


In Conclusion 

Whilst this simulation might be objected to because training 
takes place in a random manner it must be remembered that 
any organic intelligence in existence today has had an initial 
program loaded into it. This program is inherent in its genes 
and has evolved on a randomly altered basis over millions of 
years, | would imagine that it will be easier for us to train 
this simulation that it has been for Nature where both a 





Available from Adda, Nascom-2 the mighty micro kit based on 
the powerful Z80A 4MHZ CPU and with the industry standard 
MICROSOFT basic in ROM. Nascom-a's 20K of on-board memory 
has 8K of user RAM, a 2K monitor, IK Video RAM, IK of work 
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general program and the necessary hardware have had to be 
created. 

Training will in all probability be easier starting from 
a small system that grows than going in at the deep end with 
the biggest system that can be fitted in your machine. 

Concerning the combining of training data, acquired 
either from another machine or by training for simple jobs, 
| would suggest the following procedure:— 

a. Enlarge the function area so as to contain both sets 

of functions, 

b. If one set is from another system amend the func- 

tion addresses to suit the new area. 

c. Treat both sets as if they are parts of a new con- 

tiguous tape file. 


A Cautionary Note 

The good Dr. Asimov not withstanding, there is no reason for 
an intelligent computer to be either tractable or benevolent. 
| have two organic computers of reasonably high intelligence, | 
one of whom | have been trying to train for six years. Tnis | 
one, (the other is similar in outlook) can on occasion be | 
completely intractable and decidedly malevolent. In fact 
there are times when | could quite cheerfully murder my 
son! 

In all seriousness | will be pleased to hear from any- | 
one who does try to train the above system. Also, as I have 
given very little thought as yet to the interface systems, | 
would welcome any suggestions for these. 
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TRS 80 
Level 1 


BUSINESS PACKAGE I Keep the books for a 
small business with your TRS-80 Level | 4K. 
The six programs included are: 

General Information — The instructions 
for using the package. 

Fixed Asset Control — This will give you a 
list of your fixed assets and term deprecia- 
tion. 

Detail Input — This program lets you 
create and record your general ledger on tape 
for fast access. 

Month and Year to Date Merge — This 
program will take your monthly ledger data 
and give you a year to date ledger. 

Profit and Loss — With this program you 
can quickly get trial balance and profit and 
loss statements. 

Year End Balance — This program will 
combine all your data from the profit and loss 
statements into a year end balance sheet. 

With this package, you can make your TRS- 
80 a working partner. Order No. OO13R 
21.66. 

PERSONAL FINANCE I Let your TRS-80 
handle all the tedious details the next time 
you figure your finances: 

Personal Finance | — With this program 
you can control your incoming and outgoing 
expenses. 

Checkbook — Your TRS-80 can balance 
your checkbook and keep a detailed list of 
expenses for tax time. 
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INSTANT 








SOFTWARE 


This month Computing Today launches a new 
unique service — Instant Software. This is exactly 
what the title implies — programs on a plate! Each 
comes recorded onto a high quality cassette with 
full documentation and neat packaging. 

Read down the lists of titles — you'll find a 
few surprises and some things for which you have 
offered sacrifices on a stone at dawn before now. All 
are checked and fully guaranteed. Any complaints — 
send them back and we'll replace by return. 

We think this is a revolution in reader service 
and one that will change the way you use your 


system. So why not try us out? 
Orders to :— CT Software 


4 Morgan Street 


London E3 SAB. 


This handy financial control package for the 
home requires only a TRS-80 Level | 4K. 
Order No. 0027R 5.75. 


Level 1&2 


AIR FLIGHT SIMULATION Turn your TRS- 
80 into an airplane. You can practice takeoffs 
and landings wiht the benefit of full instru- 
mentation. This one-player simulation re- 
quires a TRS-80 Level | 4K, Level II 16K. 
Order No. 0002R 5.75. 

SPACE TREK II Protect the quadrant from 
the invading Klingon warships. The Enterprise 
is equipped with phasers, photon torpedoes, 
impulse power, and warp drive. It’s you alone 
and your TRS-80 Level | 4K, Level Il 16K 
against the enemv. Order No. 0002R 5.75. 
SANTA PARAVIA AND FIUMACCIO Be- 
come the ruler of a medieval city-state as you 
struggle to create a kingdom. Up to six play- 
ers can compete to see who will become the 
King or Queen first. This program requires a 
16K TRS-80 Level | & Il. Order No. 0043R 
5 75, 

ELECTRONICS I This package will not only 
calculate the component values for you, but 
will also draw a schematic diagram, too. 
You'll need a TRS-8O Level | 4K, Level II 
16K to use: 

Tuned Circuits and Coil Winding — 
Design tuned circuits without resorting to 
cumbersome tables and calculations. 

555 Timer Circuits — Quickly design 
astable or monostable timing circuits using 
this popular IC. 

LM 381 Preamp Design — Design IC pre- 


amps with this low-noise integrated circuit. 
This package will reduce your designing time 
and let you build those circuits fast. Order 
No. 0008R 5.75. 

HAM PACKAGE | This versatile package lets 
you solve many of the commonly encounter- 
ed problems in electtronics design. With your 
Level | 4K or Level |! 16K TRS-80, you have 
a choice of: 

Basic Electronics with Voltage Divider — 
Solve problems involving Ohm's Law, voltage 
dividers, and RC time constants. 

Dipole and Yagi Antennas — Design 
antennas easily, without tedious calculations. 
This is the perfect package for any ham or 
technician. Order No. 0007R 5.75. 


Level 2 


TRS-80 UTILITY I Ever wonder how some 
programmers give their programs that pro- 
fessional look? Instant Software has the 
answer with the TRS-80 Utility | package. 
Included are: 

RENUM — Now you can easily renumber 
any Level I! program to make room for modi- 
fication, or to clean up the listing. 

DUPLIK — This program will let you 
duplicate any BASIC, assembler, or machine- 
language program, verify the data, merge two 
Or more programs into one data block, and 
even copy Level | programs on a Level Il 
machine. For TRS-80 Level I! 16K. Order 
No. 0081R 5.75. 

TRS-80 UTILITY 2 Let Instant Software 
change the drudgery of editing your programs 
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into a quick, easy job. Included in this pack- 
age are: 

CFETCH — Search through any Level II 
program tape and get the file names for all 
the programs. You can also merge BASIC 
programs, with consecutive line numbers, into 
one program. 

CWRITE — Combine subroutines, that 
work in different memory locations into one 
program. This works with BASIC or machine- 
language programs and gives you a general 
checksum, 

This package is just the thing for your TRS- 
80 Level Il 16K. Order No. 0076R 5.75. 
SPACE TREK IV Trade or wage war on a 
planetary scale. This package includes: 

Stellar Wars — Engage and destroy Tie 
fighters in your attack on the Death Star. For 
one player. 

Population Simulation — A two-player 
game where you control the economy of two 
neighbouring planets. 

You decide, guns or butter, with your TRS-80 
Level 1! 16K. Order No. OO34R 5.75. 
RAMROM PATROL/TIE FIGHTER/KLING- 
ON CAPTURE Buck Rogers never had it so 
good. Engage in extraterrestrial warfare with: 

Ramrom Patrol — Destroy the Ramron 
ships before they capture you. 

Tie Fighter — Destroy the enemey Tie 
fighters and become a hero of the rebellion. 

Klingon Capture — You must capture the 
Klingon ship intact. It's you and your TRS-80 
Level I! 16K battling across the galaxy. Order 
No. OO28R 5.75. 

CARDS This one-player package will let you 
play cards with your TRS-80 — talk about a 
poker face! 

Draw and Stud Poker — These two pro- 
grams will keep your game sharp. 

No-Trump Bridge — Play this popular 
game with your computer and develop your 
strategy. 

This package's name says it all. Requires a 
TRS-80 Level Ii 16K. Order No. O063R 
Silos 


HOUSEHOLD ACCOUNTANT Let your 
TRS-80 help you out with many of your daily 
household calculations. Save time and money 
with these fine programs: 

Budget and Expense Analysis — You can 
change budgeting into a more pleasant job 
with this program. With nine sections for in- 
come and expenses and the option for one- 
and three-month review or year totals, you 
can see where your money is going. 

Life Insurance Cost Comparison — Com- 
pare the cost of various life insurance policies. 
Find out the difference in price between term 
and whole life. This program can store and 
display up to six different results. 

Datebook — Record all those important 
dates in your life for fast, easy access. The 
Broom has all major holidays already inclu- 

ed. 

All you need is TRS-8O Level || 16K. Order 
No. 0069R 5.75. 

FINANCIAL ASSISTANT Compute the fig- 
ures for a wide variety of business needs. 
Included are: 

Depreciation — This program lets you 
figure depreciation on equipment in five 
different ways. 

Loan Amortization Schedule — Merely 
enter a few essential factors, and your TRS-80 
will display a complete breakdown of all costs 
and schedules of payment for any loan. 

Financier — This program performs thir- 
teen common financial calculations. Easily 
handles calculations on investments, depre- 
ciation, and loans. 

1% Forecasting — Use this simple program 
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to forecast sales, expenses, or any other histo- 
rical data series. 

All you need is a TRS-8O Level II 16K. Order 
No. 0O72R 5.75. 


PET 


CASINO | These two programs are so good, 
you can use them to check out and debug 
your own gambling system! 

Roulette — Pick your number and place 
your bet with the computer version of this 
casino game. For one player. 

Blackjack — Try out this version of the 
popular card game before you go out and risk 
your money on your own “surefire” system. 
For one player. 

This package requires a PET with 8K. Order 
No. 0014P 5.75. 

CASINO II This craps program is so good, it’s 
the next best thing to being in Las Vegas or 
Atlantic City. It will not only play the game 
with you, but also will teach you how to play 
the odds and make the best bets. A one player 
game, it requires a PET 8K. Order No. 0015P 
5.73. 

CHECKERS/BACCARAT Play two old fav- 
ourites with your PET. 

Checkers — Let your PET be your ever- 
ready opponent in this computer-based check- 
ers program. 

Baccarat — You have both Casino- and 
Blackjack-style games in this realistic pro- 
gram. 

Your PET with 8K will offer challenging play 
anytime you want. Order No. 0022P 5.75. 
MIMIC Test your memory and reflexes with 
the five different versions of this game. You 
must match the sequence and location of sig- 
nals displayed by your PET. This one-player 
program includes optional sound effects with 
the PET 8K. Order No, 0039P 5.75. 

TREK-X Command the Enterprise as you 
scour the quadrant for enemy warships. This 
package not only has superb graphics, but also 
includes programming for optional sound 
effects. A one-player game for the PET 8K. 
Order No. 0032P 5.75. 

TURF AND TARGET Whether on the field 
or in the air, you'll have fun with Turf and 
Target package. Included are: 

Quarterback — You're the quarterback as 
you try to get the pigskin over the goal line. 
You can pass, punt, hand off, and see the re- 
sults of your play using the PET’s superb 
graphics. 

Soccer Il] — Play the fast-action game of 
soccer with four playing options. The com- 
puter can play itself, play a single player, two 
players with computer assistance, and two 
players without help. 

Shoot — You're the hunter as you try to 
shoot the bird out of the air. The PET will 





keep score. 

Target — Use the numeric keypad to 
shoot your puck into the hom position as fast 
as you can. 


To run and score all you'll need is a PET with 
8K. Order No. 0097P 5.75. 
ARCADE | This package combines an excit- 
ing outdoors sport with one of America’s 
most popular indoor sports: 

Kite Fight — It's a national sport in India. 
After you and a friend have spent several 
hours manoeuvering your kites across the 
screen of your PET, you'll know why! 

Pinball — By far the finest use of the 
PET’s exceptional graphics capabilities we've 


ever seen, and a heck of a Jot of fun to play to 
boot. 

Requires an 8K PET. Order No. OO74P 5.75. 
ARCADE II One challenging memory game 
and two fast-paced action games make this 
one package the whole family will enjoy for 
some time to come. Package includes: 

UFO — Catch the elusive UFO before it 
hits the ground! 

Hit — Better than a skeet shoot. The tar- 
get remains stationary, but you're moving all 
over the place. 

Blockade — A two-player game that com- 
bines strategy and fast reflexes. 

Requires 8K PET. Order No, 0045P 5.75. 





DUNGEON OF DEATH Battle evil demons, | 
cast magic spells, and accumulate great wealth © 


as you search for the Holy Grail. You'll have 
to descend into the Dungeon of Death and 
grope through the suffocating darkness. If 
you survive, glory and treasure are yours. For 
the PET 8K. Order No. 0064P 5.75. 


Apple 


MATH TUTOR | Parents, teachers, students, 


now you can turn your Apple computer into © 


a mathematics tutor. Your children or stu- 
dents can begin to enjoy their math lessons 
with these programs: 


Hanging — Perfect your skill with decimal | 


numbers while you try to cheat the hangman, 
Spellbinder — Cast spells against a compe- 
ting magician as you practice working with 
fractions, 
Whole Space — While you exercise your 
skill at using whole numbers your ship attacks 


the enemy planet and destroys alien space- | 


craft. 

All programs have varying levels of difficulty. 
All you need is Applesoft || with your Apple 
|! 24K, Order No. OO73A 5.75. 


MATH TUTOR II Your Apple computer can 
go beyond game playing and become a mathe- 
matics tutor for your children. Using the tech- 
nique of immediate positive reinforcement, 
you can make math fun with: 

Car Jump — Reinforce the concept of 


calculating area while having fun making your | 


car jump over the ramps. 

Robot Duel — Practice figuring volumes 
of various containers while your robot fights 
against the computer's mechanical man. 

Sub Attack — Take the mystery out of 
working with percentages as your submarine 
sneaks into the harbor and destroys the 
enemy fleet. 

All you need is Applesoft |! with your Apple 
i! and 20K. Order No. 0098A 5.75. 

GOLF Without leaving the comfort of your 
chair, you can enjoy acomputerized 18 holes 
of golf with a complete choice of clubs and 
shooting angles. You need never cancel this 
game because of rain. One or two players can 
enjoy this game on the Apple with Applesoft 
I! and 20K. Order No. 0018A 5.75. 
BOWLING/TRILOGY Enjoy two of Ameri- 
ca’s favorite games transformed into programs 
for your Apple: 


Bowling — Up to four players can bowl | 


while the Apple sets up the pins and keeps 
score, Requires Applesoft II. 

Trilogy — This program can be anything 
from a simple game of tic-tac-toe to an exer- 
cise in deductive logic. For one player. 

This fun-filled package requires an Apple with 
20K. Order No. OO40A 5.75. 
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David Sinfield 


We take a close looR at this 
development system and its 
capability for expansion into | 
bubble memories 


ockwells Advanced Interactive Microcomputer has 
been around for quite some time but seems to have 
received little attention perhaps because it won’t inter- 
face to a VDU and therefore can’t be used for playing real 
time, interactive games. It seems there are other uses for 
micro’s!!! With no video interface the AIM relies on the on- 
board 20 column thermal printer and 20 character, 16 seg- 
ment LED display. 





Description 

The standard machine consists of two boards, one holding 
the keyboard the other the processor, LED display, and 
printer. The boards are coupled by ribbon cable terminated 
by DIL plugs. The CPU is the 6502 as found in KIM, SYM, 
PET and Superboard to name but a few. 1K User RAM is 
provided in two 2114’s, six extra sockets provide for on- 
board expansion. A very comprehensive monitor in ROM 
is standard with a further three sockets for the assembler 
(1 ROM) and BASIC (2 ROM’s). If desired any pin com- 
patible ROMs, EPROMs or PROMs may be used and their 
contents called using the appropriate Monitor function. 

\/O is available via two edge connections labelled 
“Application” and “Expansion’’. The Application port pro- 
vides two 8 bit I/O ports from the Versaile Interface Adapter 
— a chip allowing a fantastic range of possibilities. Cassette 
and TTY interfacing are also via the application port. The 
addressing capability of the 6502 is limited to 64K and this 
limits the amount that can be hung on to the expansion port. 
For the real trailblazers Rockwell have Bubble Memories 
(and Space Shuttles) to append to the 6502. More on Bubble 
memories later. A power supply is required giving 5 V @ 2 
amps for the CMOS. The current drawn depends on the 
amount of memory and which chips are used. The printer 
requires 24V. A simple PSU will be described next issue. 


Documentation 

Four books are supplied with the AIM, the users guide which 
gives an introduction to programming and interfacing the 
machine, hardware and programming manuals which go into 
much more detail, and a complete disassembled listing for 
the monitor. All are in AS paperback format and are very 
complete technical manuals as you would expect from a 
machine designed as a complete development system. All 
assume a fair knowledge of microprogramming except the 
users guide which gives programming examples, and demon- 
strates each of the monitor functions in use. It also includes 
a detailed memory map and the locations and functions of 
the monitor subroutines. 


The Monitor 

The AIM comes complete with a ROM based monitor/dis- 
assembler/text editor which allows machine code or mnemo- 
nic programming from the 54 key keyboard. Fig.3 gives 
the monitor functions and some idea of what they do. Part 
of the monitor is given over to a text editor, more about this 
later. Illegal commands are followed by question marks on 
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Above: the AIM package plus CT PSU (right). Full 
details of this next month. 





the display whether it is the monitor or 

text editor that is in control. 

The processor used is the ubiquitous 
6502 and in this machine it is extremely 
accessible. All the registers can be accessed, 

displayed and amended at any stage of pro- 
gramming. Using the single step program execution facility 
the registers can be inspected at each step. Four breakpoints 
can be set using command “‘B”’, toggled using command “‘A”’ 
and their position displayed by ‘‘?”’. 

Incorporated in the Monitor are several subroutines 
available to the user through the JSR instruction. At the end 
of the subroutine control is returned to the instruction after 
the JSR. 


Practical Programming 

On powering up the AIM performs its own cold start, puts a 
header “ROCKWELL AIM 65”’ on the printer and the moni- 
tor prompt { < ) on LED display. If for any reason the prin- 
ter is out of commission the message “PRINTER DOWN” 
appears. 

Assuming that there is a monitor prompt on the dis- 
play the machine is awaiting a command. Any letter or 
symbol input from the keyboard is enclosed between < > 
signs. If the command is illegal the display is terminated with 
a question mark and the machine awaits a further instruc- 
tion. 

To enter a program the stack pointer has to be reset 
to the starting address required using ‘‘*’’. To enter a pro- 
gram in Hex ‘/’’ is used. The start location appears on the 
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| display and four bytes of program may be entered. If the 
| printer is on, the start location and the four bytes are prin- 


ted. The LED display shows the monitor prompt again and 


by using “‘/’’ again the next four bytes can be entered in the 


same way. 

When the program is entered it can be inspected using 
the ‘‘M” command after resetting the stack pointer to the 
start address using ‘‘*”’. When the “‘M” command has been 
initiated pressing the space bar increments the stack pointer 
by four causing the next four locations to be displayed/ 
printed. 

Programming mnemonics is a little different. The 
Mnemonic mode is called using “‘l’’. This results in the cur- 
rent value of the stack pointer being displayed with a cursor, 
The machine is now awaiting a three letter mnemonic in- 
struction. If it doesn’t get one the word “‘error’”’ is flashed on 
the display/printed. The Program counter is not incremented 
in this case and you get another try at it. 

Programs can be disassembled to mnemonics using 
the ‘“K”’ command. The output format is :— four characters 
of location, two characters of opcode, three letters of mne- 
monics, and an operand if applicable. This procedure applies 
to programs entered in both mnemonics and Hex. 

To run a program the stack pointer has to be set to 
the start address using ‘‘*” and the “G” command starts the 
program execution. A miniature slider switch to the left of 
the display can be used to select either single step or contin- 
uous execution. If switched to single step the contents of the 
registers can be examined after each step for debugging 
purposes. 


Text Editor 


| | was surprised to find a Text Editor as part of the standard 


system software. | was even more surprised to find it was so 
comprehensive. The user manual implies that the Editor’s 
main function is to manipulate programs written under the 
optional assembler but | can visualise various ‘filing cabinet’ 
applications, 

The system is basically line orientated i.e. operations 
are carried out on one line at a time and a pointer (which is 
not displayed) can be manipulated to indicate any particular 
line. In this context the word line is misleading as it can be 


/up to 60 characters long and therefore represents three lines 
| on the AIM’s printer and display. 


The Editor is initialised from the monitor by typing 


| “E”’. The machine responds by asking which block of mem- 


ory is to be used for the text buffer. Any contiguous block 


| from Hex location 0200 upwards can be used and if space or 


return is entered the maximum space is allocated. On the 
standard machine, which has 1K RAM, the Text buffer can 
extend to 0400 Hex giving memory space for 512 charac- 
ters including carriage returns (which must terminate each 
line) and an end of text character. 

Text can be input from and output to the buffer 
from the keyboard, audio tape, paper tape or TTY. It Is 
stored as ASCII code. Unfortunately lower case cannot be 
input from the keyboard or displayed by the LED’s or prin- 
ter although the ASCII codes can be stored (I tried it using 
the “M"” command and entering Hex ASCII code) so the 


| lucky user who owns a full ASCII keyboard and a fair printer 


has the beginnings of a usable RAM based word processor 


| system. Naturally 1K RAM is insufficient for any serious 


purposes but consider what | have to say about bubble 
memories later. 

The commands available under the Text Editor are 
listed in Fig.2, the string orientated functions “C” and 
“FE” being particularly useful but when using them it must be 
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Fig.1. The AIM 65 character set as displayed by the 16 segment 


displays. 





borne in mind that the search is only carried out from the 
current line downwards so for a ful! search the ‘“‘T” com- 
mand must be used to set the text pointer at the top. 


Output Instructions 

The application connector on the AIM allows two tape 
recorders to be used. Provision for remote control of tape 
motors is included but is only absolutely necessary for use 
with the optional assembler. Any recorder can be used as 
long as it has earphone and microphone sockets. The user 
guide goes into a great deal of detail and includes a program 
that produces a test tape of characters which can be played 
back to the machine where another program will check them 
for legibility and display a “Y” if the tape is being success- 
fully read. If it isn’t “N’’ is displayed. As with most other 
aspects the manuals are excellent. A complete troubleshoot- 
ing guide is given with details of how to make adjustments in 
case the setting made at the factory is upset at all. 

Because of the excellent monitor dumping data to 
tape is simple. In the monitor the command ts “D” and when 
entered a start and finish address are requested. If you reply 
with something blatantly daft the prompt remains until a 
sensible reply is given. The output device is now requested if 
the reply is not P, X,T,K,L, or U, the output defaults to the 
AIM’s own printer. Fig.3 sheds light on the output device 
codes. This can be a little unfortunate if you’re dumping 64K 
as this represents a lot of paper through the printer. During 
a dump the only escape is the reset button! 

A five character file header can be used for both the 
hex dump and the ASCII listing. Spaces are not permitted in 
the filename and hitting the space bar terminates the heading 
and causes the next prompt, which asks to which tape {one 
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Above: the main PCB in somewhat more detail. The display sits 
neatly on the front of board. 





or two) the data is to be written. 

Two tape formats are available, either AIM’s own or 
KIM—1 compatible. The AIM format records the data in 
blocks of 80 bytes, the first block includes the file name. All 
blocks are preceded by 32 SYN characters, and a block num- orl sace 
ber. Whilst a Hex dump is taking place the block number is | 
shown on the two rightmost digits of the display. Although 
this is of little practical use it gives you something to look 
at other than the tape going from one spool to the other! 

Each block is followed by two bytes of checksum. If the data 9 — 
does not fill the last block zeroes are used to make it up to 
the 80 characters. 

Outputting data in the KIM—1 format requires the 
same procedure by the operator and the only immediately 
apparent difference is that no block counter is displayed 


O00 No LOOPS 


EVEN No LOOPS 


REPLICATE/ TRANSFER SWITCHES 


(KIM format consists of a continuous string of data). SITE] site 

When the finish address is reached (whichever output ——— a 
format is used) the display shows “More?”’. Anything other BIT 5 SHIELD 
than Monitor “Y”’ in response is treated as no and the 999 a a 
machine awaits a further command. Loos | =r 7 et 

The contents of the Text buffer can be listed to tape ale 
using the ““L”’ command. As with the rest of the Editor 4 7 eae IT 
commands the required action is only taken from the current (Gu) Sn tiki 
line so the ‘‘T’’ command has to be used if the listing is re- even ee re ae (eS mea OATA IK 
quired from the first line of text. When the “L’’? command is {dors | eee. | 7? at a 
entered a ‘‘/’’ appears on the display requesting a decimal (¢ x) BIT 8 pees 

—_ 7 


number indicating the amount of text (in lines) to be output. — : — 
Replying with a space causes the whole of the text in the 
buffer to be transmitted. The choice of output device, and, 

if tape, filename and choice of machine are as for the dump 

command in the monitor. 


The TTY output can be selected using a switch on _ Fig.2. A 16 bit bubble memory using four ‘loops’ of generation. 
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the main board. With this switch in the TTY position output 
to the AIM’s printer is diverted to the 20 mA current loop 
port on the Application connector. The baud rate of the AIM 
automatically sets in response to typing the RUBOUT key on 
the TTY. Once set control can be transferred from keyboard 
to TTY and vice versa by using the KB/TTY switch. Output 
to a paper tape punch on the TTY is achieved using the out- 
put device code L. 


Input Instructions 
The monitor command “L”’ allows object code to be loaded 
into memory from audio tape, TTY punched tape or a user 
defined input device, the device codes are as for the output 
instructions. The object code is loaded starting from the 
memory location indicated by the program counter. (If the 
file name specified isn’t the first on a cassette the titles of 
the files encountered are displayed). 

Text can be loaded into the Editor, using the “R” 
command in a similar fashion from any of the above men- 
tioned sources. 


User Programmable I/O 
The Versatile Interface Adapter on the AIM is an R6522 and 
is exactly what it says — versatile. There are two incorpor- 
ated into the design; one looks after the I1/O mentioned 
above and the tape remote control and the other is available 
to the user to do with what he/she will. The facilities avail- 
able are :— 

Two 8 bit parallel 1/O ports 

Two interval timers 

Two serial 1/O ports 
Control of the chip is achieved by addressing memory from 
A000 to AOOF. Rockwell's suggestions for applications range 
from monitoring equipment to testing integrated circuits. 


AlMing High 

The expansion port can be used to increase the total RAM to 
64K or, using Rockwell’s Bubble memory controller up to 
2M bytes of non-volatile store. It seems only a few months 
ago | read in the scientific press that researchers had found 
that certain materials could be induced to form pockets of 
magnetism which, by using coils could be made to rotate 
along defined tracks. The RBM256 device uses these bubbles 
to store 256K bits on a single chip! 

The 1025 bubble positions are rotated in each of 282 
loops, only 260 of which are actually used. This redundancy 
allows for faulty loops which are identified at the factory 
when the device is tested and hence reading from them is 
avoided Bubbles are generated and fed into the loop at the 
input port, the presence of a bubble representing a one and 
the absence a zero. Active data sites are alternated with idle 
sites in the loops. 

The ‘write’ procedure is performed by two gener- 
ators (bubble-blowers?) one serving a set of loops storing 
the odd bits and the other the even bits. They are synch- 
ronised so that the first odd bit and that first even bit, 
arrive simultaneously at their appropriate loops Fig.2 shows 
a 16 bit memory with four loops and four active storage sites 
on each. When the bubbles are aligned apposite their respec- 
tive loops transfer switches allocate them to an active data 
site, reading the loops also has to follow the same pattern but 
the read cycle is further complicated by the fact a bubble has 
to be removed from its loop to arrive at one of the pair of 
detectors. Naturally if bubbles were removed from the loop 
the store would be lost, To overcome this replicate/transfer 
switches are used. These either copy or transfer bubbles 
depending on whether a destructive read is required or not. 


24 








Above: AIM is printer with appropriate warning on use of ‘pirate’ 
paper! 





The detectors work because a distorted bubble alters 
the resistance of a stack of permalloy chevrons. To eliminate 
the problem of stray fields causing noise the signal from a 
dummy stack that has not encountered a bubble is subtrac- 
ted from the “real” stack.. Any remaining signal must be due: 
to the presence of a bubble. 

A 15kHz or 100kHz signal can be used to drive the 
field which rotates the loops one bit being output for each 
cycle. The bubbles are unable to exist outside a magnetic 
field so to ensure non-volatility permanent magnets are used 
to maintain the condition of the loops after power down. 

Of course all this shifting around of bubbles requires 
control and co-ordination and this is the function of the 
RCM650 Bubble memory contro! module. Centred around 
another 6502 with its own RAM, PROM'’s and interface chips 
it is designed to be compatible with the System 65 bus. One 
RCM650 will run up to sixteen 1/8M byte RLM658 modules, 
each of which has 4 256 Kbit memory cells. 

Now I’ve stimulated your interest I’m going to spoil 
it by mentioning the drawback-expense. The controller 
Module will set you back £700 and each 1/8M byte bubble 
memory module is £1750. | didn’t dare ask how much the 
space: shuttle WaSiawscsan os eee o's 

Seriously though, although £4200 for 1/4M byte at 
first sight seems a lot we are dealing with the ‘frontiers of the 
technology’ and congratulations to Rockwell for making it 
available at any price. 


Down To Earth Again 

The basic AIM65 only sets you back around £250 and is as 
good a starting point as any as I’ve come across. The docu- 
mentation is excellent. A lot of manuals I’ve seen hint at the 
incredible power under your finger tips but getting at it is 
left to trial and error — great if you like guessing games. 
Personally | prefer details and their was no lack of these. Well 
done Rockwell!!! 

The AIM is distributed in the UK by Pelco (Elec- 
tronics) Ltd, Enterprise House, 83-85 Western Road, Hove, 
Sussex and we would like to thank them for the loan of the 
machine. 
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Above: expand your AIM to take in bubble blowers and other BASIC 


necessities. 
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Command 


A 
B 


St" | we 


—j A 


N<K< 


function/comments 


Alter accumulator 

Set or clear a breakpoint 

Breakpoints are numbered O-—3 and are 
handled individually under this command. 
Dumps a specified section of memory. 
Prompts for starting and ending addresses and 
output device. Defaults to on board printer. 
Enters and initiates Text Editor. 

This allocates memory for text clearing it. 
Only to be used for cold starting editor. 
Executes program from instruction currently 
indicated by Program counter. Single step 
execution can be selected or a given no. of 
instructions may be specified. 

Traces program counter history. 

Calls up mnemonic instruction mode. 
Disassembles memory. Starting address and 
number of instructions to bespecified. 

Load from input device. 

Displays memory from a specified byte. Four 
bytes are on LED display at once. Pressing 
space bar steps to next four bytes. 

Enters Assembler if you have it. If you don’t 
and have nothing in the ROM space starting 
DOOO the machine hangs up until reset is 
pressed. 

Alter processor status. 

Displays register values. Can be selected 
during single step execution so that registers 
are displayed after each step. 

Alter stack pointer. 

RE-enters text editor at top of text. Can only 
be used after Text editor has been set up using 
BE. 

Toggles register trace mode. 

Alters X register. 

Alters Y register. 

Toggles Instruction trace mode. 


COMPUTING TODAY DECEMBER 1979 


= AN HY 4p 


Clears all breakpoints. 

Displays addresses of breakpoints. 

Toggles breakpoint enable. 

Enters and initialises BASIC if you have it. 
Re-enters (warm starts BASIC). 

Program in Hex. 


Fig.3. How to tell it what to go and do once you've got it. Commands 


list. 





Text Edit commands 


AO-rA AO 


Moves the text pointer to the bottom line of 
text. 

Searches for line containing a specified charac- 
ter string and allows it to be changed if re- 
quired. 

Displays next line of text. 

Inserts a line. 

Finds a specified string and displays the lie 
containing It. 

Deletes lines of text. 

List text. 

Gets you back to monitor. 

Read from input device. Defaults to keyboard 


Input/output device codes 


RETURN Or 
SPACE 


Audio tape AIM65 format. 
Audio tape KIM—1 format. 
Paper tape punch/reader. 
User defined device. 
AIM65 printer. 


AIM Keyboard/Display and printer or TTY 
keyboard/ printer. 


Fig.4. Text editor commands and below that the codes which will tell 
you which device is doing what and when. 
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technical 
book service 


What Is A Microprocessor ? 

2 Cassette tapes plus a 72 page book deal with 
many aspects of microprocessors including 
Binary and Hexadecimal counting, Pro— 
gramming etc. £12.00 


Adams, C. BEGINNERS GUIDE TO COM- 
PUTERS AND MICROPROCESSORS WITH 
PROJECTS £5.60 
Understanding building programming and operating 
your Own microcomputer. 


Ahi, BASIC COMPUTER GAMES £5.25 


Albrecht, B. BASIC FOR HOME COMPUT- 
ERS. A self teaching guide £5.30 
Shows you how to read, write and understand basic 
programming language used in the new personal size 
microcomputers. 

Albrecht B. BASIC. A self teaching guide 
(2nd edition) £5.30 
Teach yourself the programming language BASIC. You 
will learn how to use the computer as a tool in home or 
Office and you will need no special maths or science 
background, , 
Alcock, D. ILLUSTRATING BASIC £2.60 
This book presents a popular and widely available 
language called BASIC, and explains how to write 
simple programs. 

Altman, |. MICROPROCESSORS _ £10.65 
Gives a general overview of the technology design 
ideas and explains practical applications. 

Altman, L. APPLYING MICROPROCES- 
SORS £12.00 
Follow volume which takes you into the second and 
third generation devices. 

Aspinall, D. INTRO TO MICROPRO- 
CESSORS £6.40 
Explains the characteristics of the component. 
Barden, W. Z-80 MICROCOMPUTER 
HANDBOOK £7.65 


Barden, W. HOW TO BUY AND USE MINI- 
COMPUTERS AND MICROCOMPUTERS 
£7.75 
Discusses these smaller computers and shows how 
they can be used in a variety of practical and recreational 
tasks in the home or business. 
Barden, W. HOW TO PROGRAM MICRO- 
COMPUTERS £7.00 
This book explains assembly language programming of 
microcomputers based on the Intel 8080, Motorola 
MC6800 and MOS Technology MCS6502 micro- 
processor. 
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Barna, A. INTRODUCTION TO MICRO- 
COMPUTERS AND MICROPROCESSORS 
£8.15 
Provides the basic knowledge required to understand 
microprocessor systems. Presents a fundamental dis- 
cussion of many topics in both hardware and software. 
Bibbero, R. J. MICROPROCESSORS IN 
INSTRUMENTS AND CONTROL £12.45 
Introduces the background elements, paying particular 
regard to the dynamics and computational! instrumenta- 
tion required to accomplish real-time data processing 
tasks. 
Lancaster, D. TV TYPEWRITER COOK- 
BOOK £7.75 
An in-depth coverage of tv typewriters (tv's) the only 
truly low cost microcomputer and small display inter- 


face. 
D. CHEAP VIDEO COOK- 


Lancaster, 
BOOK £6.50 
Lesea, A. MICROPROCESSOR INTERFAC- 


ING TECHNIQUES £8.50 
Leventhal. INTRO TO MICROPROCES- 
SORS £16.70. 
Lewis, T. G. MIND APPLIANCE HOME 


COMPUTER APPLICATIONS £4.75 
Libes, S. SMALL COMPUTER SYSTEMS 
HANDBOOK £5.75 
The Primer written for those new to the fie'd of personal 
home computers. 

Lippiatt. ARCHITECTURE OF SMALL 
COMPUTER SYSTEMS £4.35 


Moody, R. FIRST BOOK OF MICRO- 
COMPUTERS £3.85 
(the home computer owners best friend). 

McGlynn, D. R. MICROPROCESSORS — 
Technology, Architecture & Applica- 
tions £9.00 


This introduction to the ‘computer-on-a-chip’ provides a 
clear explanation of the important new device. 


McMurran, PROGRAMMING MICRO- 
PROCESSORS £5.50 
A practical programming guide that includes architec- 
ture, arithmetic/logic operations, fixed and floating point 
computations, data exchange with peripheral devices 
computers and other programming aids 

Monro, INTERACTIVE COMPUTING WITH 
BASIC £3.65 


Nagin, P. BASIC WITH STYLE £4.00 
Programming Proverbs. Principles of good opro- 
gramming with numerous examples to improve pro- 
gramming style and producing 

Ogdin SOFTWARE DESIGN FOR MICRO- 
COMPUTERS £7.00 


Ogdin. MICROCOMPUTER DESIGN £7.05 


Peatman, MICROCOMPUTER BASE DE- 
SIGN £5.45 


Peatman, J.B. MICROCOMPUTER BASED 
DESIGN £20.40 
This book is intended for undergraduate courses on 
microprocessors. 
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Peckham, HANDS ON BASIC WITH A PET 
£3.70 
Peckham, BASIC — A HANDS ON MET- 


HOD £6.85 
Bursky, D. MICROCOMPUTER BOARD 
DATA MANUAL £5.40 
Bursky, D. MICROPROCESSOR Ne 

5.40 


Includes complete description of the processor. Sup- 
port circuits, Architecture, Software, etc. 
Coan, J.S. BASIC BASIC £7.50 


An introduction to computer programming in BASIC 
anguage. 

Coan, J. S. ADVANCED BASIC £7.30 
Applications and problems 

Ditlea, A SIMPLE GUIDE TO HOME COM- 
PUTERS £4.00 
Freiberger, S. CONSUMERS GUIDE TO 
PERSONAL COMPUTING AND MICRO- 
COMPUTERS £5.50 


Frenzel, L. GETTING ACQUAINTED WITH 
MICROPROCESSORS £7.10 
This is an.invaluable book for those who want to know 
more about hobby and personal computing. 

Gilmore, C. M. BEGINNERS GUIDE TO 
MICROPROCESSORS £4.75 
Grossworth, BEGINNERS GUIDE TO HOME 
COMPUTERS £3.10 
Gosling, R.E. BEGINNING BASIC ~ £3.25 
Introduces BASIC to first time users. 

Graham, N. MICROPROCESSOR PRO- 
GRAMMING FOR COMPUTER HOB- 
BYISTS £7.00 
Haviland, N. P. THE COMPULATOR 
BOOK £6.20 
Building super calculators and minicomputer hardware 
with calculator chips. 

Hartley, INTRODUCTION TO BASIC £2.40 
Heiserman, D. L. MINIPROCESSORS 
FROM CALCULATORS TO COMPUT- 
ERS £4.85 
Hilburn, J. L. MICROCOMPUTERS, 
MICROPROCESSORS, HARDWARE, 
SOFTWARE AND APPLICATIONS £16. 95 
Complete and practical introduction to the design, pro- 
gramming operation, uses and maintenance of modern 
microprocessors, their integrated circuits and other 


components. 

Klingman, E. MICROPROCESSOR SyYS- 
TEMS DESIGN £16.95 
Outstanding for its information on real microprocessors, 
this text is both an introduction and a detailed informa- 
tion source treating over a dozen processors, including 
new third generation devices. No prior knowledge of 
microprocessors or microelectronics is required for the 


reader. 

Kemeny, J. G. BASIC PROGRAM- 
MING £6.55 
A basic text. 


Korn, G. A. MICROPROCESSOR AND 
SMALL DIGITAL COMPUTER SYSTEMS 
FOR ENGINERS AND SCIENTISTS = £21.00 
This book covers the types, languages, design software 
and applications of microprocessors 
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Duncan. MICROPROCESSOR SOFTWARE 
ENGINEERING £13.50 


Rao, G. U. MICROPROCESSOR AND 
MICROPROCESSOR SYSTEMS £20.50 
A completely up-to-date report on the state-of-the-art of 
microprocessors and microcomputers written by one of 
the leading experts. 


Rony, P.H. THE 8080A BUGBOOK: Micro- 
computer Interfacing & Programming 


The principles, concepts and applications of an 8-bit 
microcomputer based on the 8080 microprocessor |U 
chip. The emphasis is On a computer as a controller. 
Scelbi. 6800 SOFTWARE GOURMET 
GUIDE AND COOKBOOK £8.80 
Scelbi. 8080 SOFTWARE GOURMET 
GUIDE AND COOKBOOK £8,80 
Scelbi. UNDERSTANDING MICROCOM- 
PUTERS £8.60 
Gives the fundamental concepts of virtually all micro- 
computers. 


Spencer, GAME PLAYING WITH BASIC 


£4.70 
Schoman, K. THE BASIC WORK- 
BOOK £3.70 


Creative techniques for beginning programmers. 

Sirion, D. BASIC FROM THE GROUND 
UP £6.00 
Soucek, B. MICROPROCESSORS Panis 
MICROCOMPUTERS £19.00 


Here is a description of the applications programming 
and interfacing techniques common to all micropro- 
cessors 


Spracklen, D. SARGON 

A computer chess program in Z-80 assembly language. 
Titus, MICROCOMPUTER ANALOGUE 
CONVERTER £7.45 
Titus, 8080/8085 SOFTWARE DESIGN £7.45 
Tracton. 57 PRACTICAL PROGRAMS & 
GAMES IN BASIC £6.40 


Programs for everything from Space war games to 


Blackjack. 

Waite. M. MICROCOMPUTER PRIMER 
£6.25 

Waite, YOUR OWN COMPUTER £1.50 


Introduces the beginner to the basic principles of the 
microcomputer. 

Ward. MICROPROCESSOR / MICRO- 
PROGRAMMING HANDBOOK £6.00 
Authoritative practical guide to microprocessor con- 
struction programming and applications. 

Veronis. MICROPROCESSOR £12.85 
Zaks, R. INTRODUCTION TO PERSONAL 
AND BUSINESS COMPUTING £8.50 
Zaks, R. MICROPROCESSORS FROM 
CHIPS TO SYSTEMS £7.50 


Note that all prices include postage and packing, Please 
make cheques, etc, payable to Computing Today Book 


gService (Payment in U.K. currency only please) and send| 


to: , 
i Computing Today Book Service, 


P.O. Box 79, Maidenhead, Berks. 
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Robert Butler 


Acorn File Namer 


The following program for the Acorn allows you to load and 


| store programs on cassette tape with an eight digit(Hex) file- 
| code. The program uses 128 bytes of RAM and is located to 


start at OE80. 
The following Monitor subroutines are used:- 
FEOC DISPLAY 
FE88 ODATFET 
FEB1 PUTBYTE 
FF6A STORE 
FFDD GETBYTE 
FF80 LOAD 


Instructions For Program Use 

Using the Acorn Monitor, GO at OE80, (Display is - - - - - - - - 
Press S for Store or L for Load. When storing the display will 
now show Fxxxx - - -. Set FAP by entering the start address 
of the program to be stored, terminating with any command 
key. The display now shows t xxxx - - -. Set the TAP by ent- 
ering the terminating address of the program, terminated 
with any command key,the display will now show 00000000 
(all zeroes). Now enter any number of hex digits (the file 


| code) up to a maximum of eight and terminate with any 


| command key. If more than eight digits are entered the 


program will store (or load) on entry of the ninth digit. 

On termination the display will blank and after the prog- 
ram has stored your file code will re-appear. You can now 
press any command key to re-enter the Monitor. 

Note:- Set your cassette machine to RECORD before you 
terminate the file code. The data is recorded in the following 
format, eight AA's, file code in seven segment code, Start 
address, End address, Program. 

To load a program press L, display shows all zeroes, and 
then enter the file code of the required program terminated 
with any command key, The display will now blank. 

On recognition of your file code following the eight AA‘s 


| of the filemarker the data will be loaded, Loading is perfor- 
| med under the Acorn’s Monitor and on termination your 
| file code will re-appear. Press any command key to enter the 


Monitor. As the program looks for a filemark and a file code 
before attempting to load any data glitches between blocks 
of data are ignored. 


OE80 AQ 40 LDA 1 Set up display 
DE8? 20 F8 OE JSR Write Display 
OE85 20 OC FE JSR Display 
OE88 A5 OD LDA 2 Get Key 
OEBA co 14 CMP 1 
OE8C FO 35 BEQ LOAD 
OEBE co 13 CMP 1 
OE90 DO F3 BNE JSR Display 
0E9? AS 71 LDA 1 Store! Set Disp O=F 
OE94 85 10 STA 2 
OE96 A? O06 LOX 1 Set X=FAP 
0E98 20 68 FE JSR ODATFET Load FAP 
OESB AS 78 LDA 1 set Disp 0=1 
OE9SD &5 10 STA Z 
OEGF A2 08 LDX 1 Set X=TAP 
OEAT 20 88 FE JSR QDATFET Load TAP 
| OEA4 AQ 3F LDA 1 Set up display all 0's 


DEAG 20 F8 OE 
OEAQ 20 E6 OE 


JSR Write Display 
JSR Write Filecode 


OEAC A2 07 LDX 1 Out Filemark 
| OEAE AS AA LDA 1 ‘Load Filemark’ 
OEBO 20 B1 FE JSRPUTBYTE 
| OEB3 CA DEX 
OEB4 10 F8 BPL Load Filemark 
OEB6 A2 O7 LDX 1 Out Filecode 
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DEBS 
OEBA 
OEBD 
OEBE 
OECO 
DEC3 
OECS 
DEC8 
DECE 
OECD 
OEDO 
OED2 
OED4 
OED5 
OED? 
OEDS 
OEDC 
OEDE 
OEEO 
OEEI 


OEES3 
OEE6 
OEES 
OEEB 
OEED 
OEEF 
OEF? 
OEF4 
OEF5 
OEF?7 
OEFS 
OEFA 
OEFC 
OEFD 
OEFF 


‘SOFTSPOT 


ne 


FE 


FE 


FF 


LDA 2 

JSR PUTBYTE 
DEX 

BPL Load Filecode 
JMP Store 

LDA 1 

JSR Write Display 
JSR Write Filename 
LOX.1 

JSR GETBYTE 
CMP 1 

BNE Set Up X 
DEX 


BPL Data From Tape 


LDx 1 

JSR GETBYTE 
CMP 2 

BNE Set Up X1 
DEX 

BPL GETBYTE 
JMP Load 
LDX 1 

JSR Display 
BCS RET 

LDY Zz 

LOA Abs ¥ 
STA Z 

INX 


BMI JSR Set up display 


RET 

LDX 1 

STA 2 

DEX * 

BPL Store Acc 
RET 





“I DouBT if THEYLL WANT YouR BEADS” 


‘Load Filecode’ 


‘Store Program’ 
‘Load’ 
Set up display all 0's 


Set up X1 ‘Check Filemark’ 
‘Data From Tape’ 


Set up X2 "Check Filecode’ 


‘Load Program’ 
‘Write Filecode’ 
‘Set up display’ 
Command Key = RET 
Hex-7Seg using FONT 


Return 
Write Display’ 
Store Acc in display 


Return 
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30 


QUARTZ LCD 
5 Function 


Hours, mins, se@cs., 
month, date, auto 
calendar, back light, 
fully adjustable, 
quality metal 

bracelet to fit all wrists 


£6.65 


MULTI ALARM 
6 Digits 
10 Functions 


Hours muns 
Month 


oy 


Gate 


tay 
Base alarm 
Memory date 
BPs a 
Timer alarm 
wih dual ime 
wich | rh 
fone 
Back light 


Bom thock 


£18.65 


SOLAR QUARTZ LCD 


Chronograph P=-=4 


Powered fram 

solar parmel wath 
battery back: up 
B dig TP) funehons 
Hours 
dat: cay oa! 
1 1OCth | 


ss 


mins Shs 
vv die hk 

1 Oth see 
Tis Secs 
Split and lap modes 
Back light Auk 
calendar Only 
hick 
Stainless sieel brace! 
and back 
Adjustabrwe bracelet 


Metac Price 


£13.65 


Armrm 


fiuaranteed sami 


day chispatch 


HANIMEX 
Electronic 
LED Alarm Clock 


Features and Specification: 

Hour minute display. Large LED display 
with p.m. and alarm on indicator. 24 Hours 
alarm with on off control. Display flashing 
for power loss indication. Repeatable 
§-minute snooze. Display bright dim modes 
control. Size: 5.15" x 3.93” x 2.36" (131mm 
x 11mm x 60mm). 

Weight: 1.43 Ibs (0.65 kg). 


£10.20 *. 





PIOC 





“QUARTZ LCD 
11 Function scm cHsono 


SOLAR QUARTZ LCD 
5 Function 


Berwin solar panel 
wiih battery Daek up 
Aiours rrr 
Day cate 


Fully acdpustatie 


he 


mt Wt oan | 


bracelet Bit rel* eer 


Back-loht 


rm Tork 


£8.65 


Guaranteed same tay 


Oniy 


£10.65 Thousands sold! 


Guaranteed same day dispatch 


Hs paich 





SOLAR QUARTZ LCD 
Chronograph with Alarm 


Dual Time Zone Facility 
6 digits. 5 flags ; 

72? funcnons = 
Solar pane! with 
battery back-up 

6 basic functions 
slop-waich to 

1? hours 59 9 secs 
in) 10 Sec steps 
Split and lap tumng 
Modes 

Dual time Fones 
Alarm 

Qe thetk 

Back ight 

Fully adjustable 
bracelet 


£27.95 






FRONT-BUTTON ALARM 
Chrono Dual Time 


b digits 5 tlags:' 

2? Tunelians 
Constant display of 
hows anc oomnms- pliers 
aphenal seconds 

or date display 

AM PM indication 
Monih date 
Lontnucus display 

ot day 

Stop-watch to 

1? heorg 59 9 secs 
in) 10 second steps 
Solit-and lap ti 


Midi 1 5 


Fully acdyustable 
Open Offa Cele! 


f??.65 
Guaranteed same 
day dispaich 


ming 


Dual pie Fores 
Only Bimm thick 


Back-light 


M6 





Ladies Day Watch 


QUARTZ LCD 
only 25x 20mm 
and 6mm thick 
Hours, minutes 
seconds, day, date 
backlight and auto 
calendar 
Elegant metal | 
bracelet in silver or 
gold tully adjust 


io 
2 


Ladies Fashion 
Watch 
QUARTZ LCD 


Elegant bracelet in 
bronze/gold finish or 
silver colour, Hours, 
minutes, seconds, 
day, date, backlight 
and auto calendar, 
Adjustable for the 
slimmest of wrsts. 


= i Very 


State colour pre- 


ference 


£14.95 


Guaranteed same 


day despatch 


Guaranteed same 
day despatch 


EXECUTIVE 
ALARM WATCH 


b functions plus alarm 
Conference signal, 5 
Mmnhule snooze alarm 
Conference signal 
sounds 4 secs belore 
main alarm to give ad: 
vance warning and 
option to cancel 

Snoore sounds. 5 mins 

after main alarm and is 
always preceded by the 
conference signal 


MACY QUARTZ 
ANALOGUE = 


Automatic calendar 
day and date. infinite 
bracelet. This man’s 
watch has elegance as 
well as the robust 
appearance provided 
by @ watch with 
traditional features 
Accuracy 1s provided 
by a quartz crystal 
powered by a long life 
miniature battery 


£14.95 £24.95 


HOW TO ORDER 


Payment can be made by sending cheque. postal order, Barclay. Access or Amencan Express 
card numbers. Write your name, address and order details clearly, enclose 40 pence per single 
item for post and packing or the amount stated in the advert. All products carry | year written 
quarantee and full money-back 10 day reassurance. Battery fitting and electronic calibration 
service is available to customers atany Maetac shop. All onces include VAT currently at 15% 
Metac Wholesale: 
Trade enquiries — send for a complete list of prices for all the goods advertised plus many 
More cot SHOWN, also MmunimuMm order details 
Telephone orders Credit card customers can telephone orders direct to Daventry (03272) 
76545 of Edgware Road 01-7223 4753 24 hours a day 
ins Service Enquiries: 03272-77659 
re CALLERS WELCOME. Shopa open 9.30am-6.00pm. 


North & Midlands 


67 High Street, DAVENTRY 
Northamptonshire 


Telephone: 03272 76545 


ELECTRONICS 
& TIME CENTRES 
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QUARTZ LCD 
ALARM 7 Function 


Alarm 

Hours Mins §ecs 

Month, daw. day 

B digits 3 flags 

plus continues 

display of day 

and date ees a 

or seconds mit and 
Back-light } dias ae ae 
Only GSmm thick : i 


£12.65 


Guaranteed same 
day dispatch 


ALARM CHRONO 
with 9 World 


Time Zones 


6 digits 5 flags 
6 base funciens 
BH further ime 
FOones 
Gount-dinan alarm 
Stop-watch to TFL ITY al 
12 hours 59 Gsecs | Ws OL ow 
inji/ 10sec steps il ee 
Split and lap 
TMG modes 
Alarm 
Smim: thick 
Backlight 
Fully adjustable 
bracelet 


£29.65 


Ladies Cocktail 
Watch ouartzico 


Highly tunctional 
watch which also suits 
those special occa. 
sions Beautifully de- 
signed with a very thin 
bracelet which retains 
strength as well as 
elegance nous 
5605 day. date 
ght and 
autocalendar 

Bracelet fully adjust- 
adie to suit slim wrists 
State gold or silver fin- 
ish 


£19.95 


Guaranteed same day 
despatch 


rmuns 


Gace 





Metac price 
break-through for 
an Alarm Chrono- 
graph with Dual 
Time 


Only 


£16.95 


OUTSTANDING FEATURES 

* DUAL TIME. Local time always visible 
and you can set and recall any other 
lume zone (such as GMT) 

Also has a light for night viewing 
CALENDAR FUNCTIONS include 
the date and day in each time zone 
CHRONOGRAPH/STOPWATCH 
displays up to 12 hours, 59 minutes 
and 59 9 seconds 
On command, stopwatch display 
freezes 10 show intermediate (split / lap) 
time while stopwatch continues to mun 
Can also switch to and from 
timekeeping and stopwatch modes 
without affecting either s operation 
ALARM can bésetto any time withina 
24-hour period At the designated 
time. a pleasant, but eflectwe buzzer 
sounds to remind or awaken you! 


M16 


Guaranteed same day despatch 





South of England 
327 Edgware Road 
LONDON W.2 
Telephone: (01) 723 4753 
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Our popular series takes a 
last look at the breadboard 
system before the MK14 
arrives 


uses program-counter displacement, and noted that it’s 

limited to steps of +127 or —128 from the program count 
at the stage when the transfer is programmed. This is the sort 
of transfer instruction which every microprocessor chip has 
in its instruction set, but there are always others. In this Part, 
we'll look at the other choices which the INS8060 can offer. 
These involve the use of a set of sixteen-bit registers which 
are called pointer registers. These registers can be loaded 
from the accumulator (in two steps, because the accumulator 
holds one byte only), or their contents exchanged might not 
look too promising at first sight, but the SC/MP can work 
quite a few neat tricks with these few instructions. 


I: part 5 we looked at the memory transfer system which 


A Quick Mod 

Before we start to look at these methods, a small alteration 
to the Eurobreadboard layout helps to make what is happen- 
ing much clearer. The modification consists of soldering a 
2k7 resistor to one lead of a spare LED, and then connecting 
this lot between address line A11 (location B5 on the Euro- 
breadboard) and earth (on Y1). The LED and resistor need 
not be positioned precisely, just strung between these points, 
just make sure that the LED is the right way round, and that 
the bare wires are not shorting against anything else. The idea 
of this is to find out when the program counter changes to a 
much higher address number, higher than can be achieved by 
a program-relative displacement from the first four address 
lines. 

Let’s start by looking at how a pointer register can be 
loaded. The 8060 contains four sixteen-bit registers, coded 
00 (which is the program counter), 01 (Pointer 1, P1), 10 
(P2) and 11 (P3). We shall work with P1 only, because the 
methods which we use can be applied to the others simply by 
changing the last two bits in the code instruction. Each 
instruction which makes use of pointer registers consists of 
a ‘root’ of 5 or 6 bits, and an ending of the two bits, noted 
above, which specify which pointer register (or program 
counter). There can be another code bit as well — you'll 
have to wait amo’, 


Loading Your Pointer 

To load a number into the pointer P1, we start by loading 
the accumulator. After the usual RESET and CANCEL steps, 
set up 11000100 (LDI), PUSH, 00001000 PUSH. This sets 
up the number 00001000 in the accumulator. The next step 
is to exchange the number in the accumulator with the high 
order byte of P1, using instruction XPAH. This is done by 
setting the toggles to 00110101. Note the last two bits, 01. 
lf we had wanted to exchange with P2 we would have used 
10, and if we had wanted to exchange with P3 we would 
have used 11. The first six bits of this instruction are com- 
mon to all the XPAH shifts. When PUSH is operated, the 
exchange takes place, and the higher order byte of P1 is now 
equal to the number, 00001000 which was set up in the 
accumulator. Any number which was in the higher order 
byte of P1 is now in the accumulator — in our example, this 
will be zero because we reset all the registers before starting. 
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We can now load a lower order byte by a similar set of steps, 
but using the instruction XPAL — exchange the lower order 
byte of the selected pointer with the number in the accumu- 
lator. In this example, we don’t really need to load up 
because we are using a set of zero bits and the reset pro- 
cedure will have provided these anyway, but we need the 
experience at this stage. The steps are: 11000100 (LDI) 
PUSH 00000000 (data) PUSH 00110001 (XPAL) PUSH. 
Once again, the 01 ending of the XPAL instruction indicates 
that we’re using Pointer 1. The result of all these steps is to 
load the P1 register with the number 0000100000000000. 


B5 

2k7 

LED 
2k7 
ADD 11 
SOLDER 

> 

Y1 3 ge 


Fig.1. Adding an LED to detect the bit on the 
A11 address line. (a) Circuit, (b) the practical 
arrangement. 


The “1” bit is at place A11 (starting at AO remember), and 
will cause our newly added LED to glow when it appears at 
this address line. We’ll refer to this LED as the A11 LED. 


Looking At Effects 
Now we can look at the effect of a memory reference in- 
struction which loads a number from memory into the accu- 
mulator. The basic load instruction has five bits, 11000. This 
is made up to the required total of eight by an index code 
bit, which we'll come to later, and the usual two bits which 
specify which pointer register we’re using, 01 in this exam- 
ple. Note the address at this point, which should be 0111 
after the last PUSH. Now set up the LOAD code, 11000001 
PUSH, which means Load-relative-to-P1. This gets the add- 
ress to 1000. The next byte must be a displacement — try 
00000001 PUSH. Now look at the address LEDs. The All 
LED is lit, indicating the effect of the pointer register num- 
ber, and since a displacement of 1 was specified in the byte 
following the LOAD instruction, the four low order address 
LEDs are at 0001, not at the 0000 which was placed in the 
program counter from the pointer. 

This style of memory addressing is called indexed 
addressing, with the number stored in the pointer referred 


3] 


| to as the index number — all displacements are then relative 


to the index number rather than to the program counter 


| number. As before, both positive and negative displacements 


in the usual range of +127 to —128 are possible. 
A very useful variation on this scheme is called auto- 


| indexing. Let’s look at some examples. The basic sequence Is 


to load the upper P1 as before; and if the RESET — CAN- 
CEL sequence has just been used, then we don’t need to load 
the lower byte of P1, it will automatically be set at zero. 
Now use the LOAD instruction coded as 11000101 PUSH 
00000001 PUSH, and then follow with 00001000 (NOP) 
PUSH. We’re not interested in the data steps here, but in the 


| address LEDs. On the first LOAD step, the address is 0101, 


but when the data byte is loaded in, the address changes to 


| 0000, with ADD11 LED glowing to show the bit which was 


loaded in from pointer P1. Note the difference from the 


| previous load — the instruction has a 1 in the 6th bit, and 


there has not been any addition of 1 to the basic address 
which was loaded into the P1 register — which means that 
the data byte didn’t act as a displacement. We’re not fin- 


| ished, though. At the end of the NOP step, which has been 
| put in to allow the address to return to normal, the address 


is 0110, and the ADD11 LED Is not lit — we're back on the 
normal count. Now go through the program steps of loading 


_ from the address given by the pointer once again, without 


resetting. This means 11000101 PUSH 00000001 PUSH. 
This time the data byte produces the address 0001, with 
ADD1 LED lit. This is one step on from the previous add- 
ress which was fetched the last time. Try it all again, re- 
membering to insert the NOP step so as to return to normal 
addressing first, and you'll find that the Pl address produces 
0010 and ADD11 this time. Now we can explain what is 
meant by auto-indexing. Each fetch from memory (or load 
to memory) type of instruction, using the P1 indexed relative 
instruction, has caused the memory address to increment by 
one at each repeat of the fetch or load. This increment of 1 
has been specified by the data byte 00000001 which follow- 


| ed the LOAD instruction — if we’d used 00000010, then the 


memory would have incremented by two each time. This 
byte which follows the instruction is not, therefore, a dis- 
placement number but an increment number, and the auto- 
matic incrementing is ordered by the 1 in the 6th place of 
the instruction byte (reading from the left this time). 


Down Instead Of Up? 

Next question obviously, is can we decrement the pointer 
memory as it happens. We can because the increment byte Is 
interpreted by the microprocessor as a signed binary number, 
so that if we use 11111111 as the increment number, the 


| address will be decremented by 1 on each instruction. 


To work, then RESET, CANCEL, and then load up 


| the P1 register, using the usual routine: 11000100 PUSH 


00001000 PUSH 00110101 PUSH, so that the pointer 1 
register has a 1 in place ADD11. Follow this now with 
11000100 PUSH 00001111 PUSH 00110001 PUSH, which 
loads the byte 00001111 into the lower byte of Pl. The 
result of this is to load P1 with 0000100000001111, which 
should cause all of the address LEDs including LED11 to 
light when this address appears on the address lines. 

Now do a NOP to clear the decks (00001000 PUSH), 
and the displayed address shduld be 1000. Just for a change, 
we'll use a STORE instruction rather than a load instruction, 
the one which is referred to in mnemonic forms as ST@P1, 
meaning STORE WITH AUTO—INDEX RELATIVE TO P1 
(the @ sign is used to indicate auto-indexing). The ST @ P1 is 
coded as 11001101, with the usual meanings for the last 
three bits. This causes the address after PUSH to display 


Se 


01 RELATIVE TOP1 
10 RELATIVE TO P2 


BASIC XPAH 11 RELATIVE TOP: 
INSTRUCTION — bas 
CODE ENDINGS 


Fig.2. A basic 6-bit instruction code, and the 
variable 2-bit endings. 


11001001 NUMBER IN ACCUMULATOR 
01100100 FIRST SHIFT 
00110010 SECOND SHIFTS RIGHT SHIFT 
00011001 THIRD SHIFT 


Fig.3. The SHIFT operation. 


1100100144.NUMBER IN ACCUMULATOR 
111001004 FIRST ROTATE 
(.011100104SECOND ROTATE 


Clo 011100 15 THIRD ROTATE 


10011100 FOURTH ROTATE 


RIGHT ROTATE 


Fig.4. The ROTATE operation. 


1001. The next byte is 11111111 (equal to —1 in 2’s comple- 


ment form), and the PUSH after this one causes the transfer, 
showing memory address 1110 (one less than 1111) and 
ADD 11 lit. Note that the decrement has taken place on the 
first transfer, causing the address which was loaded, 1111, to 
be decremented to 1110. Now do the NOP to return to 
normal addressing, to step 1010, and go through the whole 
set of ST @ P1, —1, NOP again. This time the address which 
is fetched is 1101, ADD 11, which is one less than before. 
Keep taking the medicine, and watch the address lines! 

Why should we want this auto-indexing? In many 
microprocessor applications we need to keep a large chunk of 
memory filled with data bytes which also need to be taken 
out, byte by byte, in order. An obvious application is when 
we use each byte to represent a letter of a word, so that the 
bytes must be in the correct order to assemble the word. 
Another example is when we need to keep a table of num- 
ber values stored for the purposes of using in order, perhaps 
for drawing a graph. The use of both increment and decre- 
ment on auto-indexing makes it possible both to load such a 
table and to read out the bytes either in the order in which 
they were stored or in the opposite order, as we choose. 


Pointing To An Address 

Back to the board, If you haven’t yet reset, you can now 
check the contents of the lower byte of pointer P1 by using 
the exchange-with-program counter instruction, XPPC, 
which is coded 00111101. Check what the last address was 
in P1 — you-will find that the exchange takes place, and then 
the program counter, which now contains the address which 
was in P1, increments at the end of the instruction, so that 
the address which you will see displayed will be one bit more 
than the number which was stored, That’s why (as you'll 
see later) we often store in P2, P3 or P3, an address number 
which is one less than the number we want to jump to by 
using the XPPC instruction. 





These pointer-register instructions of the 8060 are 


therefore a very useful method of going to a completely new 
address to load or store or to jump to a sub-routine. A 
pointer register can, for example, carry the starting address 
(less 1) 
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of a piece of program which can be brought into | 
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action at any time by having the instruction XPPC for the 
correct pointer in the main program. Because this is an 
exchange instruction, the correct address ofthe main pro- 
gram ends up in the pointer register, so that we can return 
to the normal program again by repeating the XPPC instruc- 
tion — it’s usually done by jumping back to the previous 
XPPC. It’s a particularly simple and effective method, though 
if you try to write really complex programs you'll wish you 
had more registers. 


The result shows that the block of 4 1’s has been 
right-shifted by three places (two SR, one SRL) and the 1 
from the carry/link has been moved into the highest order 
of the byte. 

The ROTATE—RIGHT (RR) instruction also shifts 
bits around, bit by bit, but with a difference. Load up the 
data byte 00110011 by using the sequence 11000100 
PUSH 00110011 PUSH. Now set up the RR code, 00011110 
and use PUSH twice. Display the result in the usual way, and | 
you'll find that the bits which were shifted out of the lowest 
places in the byte have now been moved into the highest | 
places. A modified instruction, code 00011111, takes the | 


The Single Byters 
Back to the old chip pan. We’ve nearly finished tasting the 


choice of instructions which this set-up can teach us, but we 
haven’t yet looked at the single byte instructions, SHIFT 
and ROTATE, RESET and CANCEL, then load a data byte 
by using 11000100 PUSH 11110000 PUSH. The data byte 
11110000 has been chosen as one which will be easily 
recognised again. Now for the next trick, set up 00011100 
(SR) and PUSH three times. This instruction is the SHIFT 
RIGHT instruction 
11001000 PUSH 00000001 PUSH. As you'll see, the block 
of 1’s has been right-shifted three places in its byte. This is 
an instruction which makes binary multiplication possible — 
but we're not going to try it on this machine! Another shift 
instruction, shift-with-carry/link (SRL) will put the bit in 
position 7 of the status register. Load up again with the same 
byte, 11110000, and shift right by using 00011100 and two 
PUSH operations. Now set the CY/L bit to 1 by using 
00000011 PUSH, and put this bit into the accumulator by 
using SRL, 00011101 PUSH. View in the usual way. 


The first APL micro in the country at a micro price! This 
is a UK machine with all the standard API primitives, 
and a powerful shared variable feature. This is a really 
marvellous opportunity to use your favourite language 
at a price you can afford. Price includes maintenance for 
12 months. 


Maple microcomputer £2950 
Monitor and keyboard £695 
CP/M tailored for APL £75 
APL V/80 £170 


plus free wordprocessor . . . this ad was written using it. 
. .. the heading uses our graphics package. 


“software to use MAPLE as an intelligent terminal 
“APL software for micro and mainframe 

*Ask about our APL courses 

“We stock APL books. . . see booklist right 


for details write to: 


A. P. Limited, 


Maple House, FREEPOST, Chester CH3 5YZ. 
Tel (0244) 46024/21084 


***** complete APL specialists***** 
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we can view the effect by using 


fii; 


= ———— ate a TCS 


| 


carry/link bit into this chain, so that bit DO is moved to | 
CY/L, the bit in CY/L is moved to D7, and all the other bits 
on the accumulator are moved one place right on each RRL 
instruction. These shift and rotate instructions are particu- 
larly useful when four bits of a byte are to be selected for a 
hexadecimal display, since we can choose either the higher 
four or the lower four by suitable shift or rotate instruc- 
tions. 


An Advanced Machine 
There are some facilities and instructions we haven’t used, 

notably the interrupt system, because a complete run- 

through needs a number of steps which are better demon- 

strated on a more-advanced test-bed. The more advanced 

test-bed, as far as we’re concerned, Is the MK14, and we'll | 
start on that next month. If you haven’t yet received yours, 

or haven't yet assembled it, have patience — the articles will 

keep for a bit! 
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CH3 5YZ. Enclose cash with order (add £0.50 p & p). Photocopy this coupon or send 
order on plain paper if you do not want to spoil your copy of Computing Today. 

Tick for details of MAPLE microcomputer 

Tick for details of courses 

Tick for details of APL Software 


| 
| 
—S————— re eee ae Se ano | 


You cannot fight against the future. 
Time is on our side. W. E. Gladstone 
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CASIO MEANS DIGITAL — New Lithium batteries lasting up to 5 years or more, totally eclipse most SOLAR watches 
FOR THE EXECUTIVE WHO DOESN'T WANT HANDS ON HIS TIME 


THE NEW 8308S — 27B 


ALARM CHRONOGRAPH 


Optional display of hours, minutes, seconds, date, 
am/pm; or alternatively: Hours, minutes, alpha day, 
date, am/pm. The automatic calendar is set for 28 days 
in February. Casio's new Lithium battery lasts up to 4 
YEARS or more. The chronograph times in 1/10 second 
units up to 12 hours, measuring net, lap and first and 
second place times. An indicator shows the chrono- 
graph is running when normal time is displayed. The 24 
hour alarm can be set very easily to 1 minute intervals 


with an indicator to show the alarm is set. 


In addition the watch can be set to chime every hour, 
on the hour, with a separate indicator to show this 


function is on. 


A micro light illuminates the display at night time. 


This superb watch is stainless steel encased, has a 
mineral glass face and is guaranteed water resistant to 


66 feet (2 at). 


ALARM CHRONOGRAPHS 


Displaying hours, minutes, seconds, day: And with day, 
date, month and year calendar, pre-programmed to year 


810S — 33B 
(Available soon) 

5 YEAR BATTERY 
Chrome plated case 
W.R. to 66 feet 


(€31.95) £27.95 


1/100 second chrono 
to seven hours 

Net, lap and 1st 

and second place. 
Selectable 12 or 

24 hour display 


24 hour alarm 
Selectable hourly chime facility 
Backlight. 


Mineral glass face. 
81CS — 36B 


As above but 
Stainless steel! case, 
W.R. to 100 feet 


(€39.95) £35.95 


CASIO LADIES WATCHES 

Superbly styled stainless steel cases, with mineral grass 

face, water resistant to 100 feet. LC display of hours, 

minutes, 10 seconds, seconds by flash, am/pm:; and with 
day, date and month. 


86QL-108 86Q0L-128 86CL-22B 


£26.50 £31.95 £37.25 


£3188 £27.95 


WE ARE NEVER KNOWINGLY UNDCRSOLD AND 
WILL TRY AND MATCH OR BEAT ANY OTHER 
ADVERTISED PRICE PROVIDING THE ADVERTISER 
HAS STOCKS 


iF YOU WANT A WATCH WITH 
Chrome plating that may wear off after a few months 
A plastic glass that will scratch and scuff and you 
may not be able to replace 
A module with around 25% failure rate, that may take 
weeks to repair 
A dubious or non-existent spares service 
Do you want a watch that the manufacturer doesn’t 
put his name on? 


THEN DON’T BUY A CASIO 


LCD PROGRAMMABLES 


With non-volatile stores and memories and almost infinite 
programmability (using FA-1) 

1500 hours continuous use battery life. 

51 scientific functions, % x 2% x 5% inches 


FX-501P 

11 memories 

128 functional steps; 5 levels 
(); 9 subroutines, 5 levels, 
(£64.95) 


£54.95 
FX-502P 


22 memories. 

256 functional steps. 10 levels (). | 
9 subroutines — 9 levels 

(€84.95) 


£74.95 


FA-1 
Adaptor 


£19.95 


Optional FA-1 permits programme/data storage On stancard 
cassette tape recorder for re-entry later 


COMPUTER GAMES 


£74.50 
£22.50 
£22.50 
Amaze-A-Tron. Maze game £1 7.25 


Solitaire £14.95. Destroyer £14.95. Digits £13.95. 
See last month for details. Also scientific calculators. 


Fairchild Grandstand V.E.C. 
UFO Master Blaster Station 


Grandstand 4-in-1 


CASIO CHRONOGRAPHS 


Constant display of hours, minutes, seconds, am/pm and 
day (12 or 24 hour) Dual time (12 or 24 hour). Automatic 
day, date, month. year calendar pre-programmed to 2029 
Chronograph measures net, lap and Ist and 2nd place times 
from 1/100 second to 7 hours. Backlight. Mineral glass face 
Guaranteed water resistant to 66 or 100 feet 


NEW MODEL 


950S — 32B 

4 YEAR BATTERY 

Superbly styled brass case 
heavily chrome plated 

Water resistant to 66 feet 

(RRP £27.95) 


—— 


[SS 
95QS —31B 
Left 
4 YEAR BATTERY 

S iacket 


to 66 feet 


27 95) £23.95 


95CS —31B 


(Right) 


Solid S/S case 


W.R. to 100 feet bil 
(€34 95 £29.95 a ae 4 


“4 


eee ae ay 


Time never stands still 
with Casio 


F-200 SPORTS 
CHRONO 

Hours, minutes, seconds am/pm. 
Day, date, month, 1/100 sec. 
chrono to 1 hour. Net, lap and 
1st and 2nd place times. Backlight. 
Resin case/strap. Mineral glass, 
W.R. to 66 feet. Silver oxide 
battery... 


(€17.95) £1 5.95 


F-8C Time/date 

3 YEAR BATTERY 

Hours, minutes, seconds, date, 
day. am/pm. Auto 28, 30, 31 
day calendar. Backlight, Resin 
case/strap. Mineral glass. 

W.R. to 66 feet 


(£12.95) £1 0.95 


NB. This watch does not have 
a stopwatch. 


Most CASIO products available 
from stock. Send 25p for illustrated 
brochures and membership of our 
CHRISTMAS CLUB. EXTRA DIS- 
COUNTS on many items. 


Price includes VAT and P&P. Send your Company 
order, cheque, P.O. or phone your ACCESS or 
BARCLAYCARD number to: - 


Dept CT, Beaumont Centre, 164-167 East 
Rd., Cambridge CB1 1DB. Tei. 0223 312866 


TEMPUS 





34 COMPUTING TODAY DECEMBER 1979 


W.H. Davies 


STOCK CONTROL 





A small business application 
for 16K TRS-80 


T his program which is written in TRS-80 level II disk 
BASIC, is another example of the use of the random 
file utility. It is simple to use and data is passed very 
quickly to and from the buffers. Full use is made of the 
provision for converting numeric values with the MKIS§, 
MKS$, CVI and CVS functions so as to make maximum use 
of the 256 bytes available in each buffer. Integers are conver- 
ted to occupy 2 bytes and single precision numbers to 4 
bytes prior to fielding. 

The program is self prompting, easy to use and gives 
a page format display on the VDU of the data relevant to 
each stock item. When in the ‘read’ mode a print-out is also 
given on the line printer which identifies logical record num- 
bers to stock items, it also prints the quantities held of each 
item, the minimum holding, the item cost (each), the total 
stock cost value, and the total nett retail value. A reminder 
is given when the minimum holding quantity has been 
reached. 

The minimum equipment requirements required to 
operate this program are as follows:— 


CA? TRS-S8 dek LEVEL II WITH YISUAL 
DISPLAY UNIT 


(E> FLOPPY DISK DRIVE UNIT 
CC EXPANSION INTERFACE 
(O9 LINE PRINTER 


Note: Two floppy disk drives are preferred, one to 
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accommodate the system diskette (especially if you are 
fortunate enough to have NEWDOS) the other can then be 
used solely for the program and data storage. 


Operation 
After entering the listed program via the keyboard, check for 
accuracy then save on disk using the file name ‘STOCK/EVL’ 
1. Writing data. 
(a) Switch on the line printer and set (print switch) to 
‘PRINT’. 
(b) Load the program from disk then ‘LIST’ to see if 
it has loaded correctly. If all is in order type ‘RUN’ 
then press the (enter) key. 
(c) The prompt ‘type 1 to write, 2 to read, 3 to quit’ 
will be displayed. As this is the initial run of the pro- 
gram the ‘WRITE’ mode should be selected by typing 
A — 1 in answer to the prompt then press the (enter) 
key. 
(d) The prompt ‘enter logical record number’ is next 
to be displayed, answer this by typing A — 1 (as this 
will be the first data entry), then press the (enter) 
key, 
(e) The computer should now (run) as per the sample 
listing given below, prompting for entries whenever 
necessary. 


SAMPLE LISTING OF DATH ENTRY FOR 
LOGICAL RECORD NO. 1. 

TYPE 1 TO WRITE, 2 TO READ ; 
i <ENTER> 

SUB RECURD NUMBER 


3 70 QUIT ? 


PHYSICAL RECORD NUMBER 4 
STOCK NUMBER ? 264140 <ENTER? 
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DESCRIPTION 7 MUSIC CENTRE <ENTER? 


NUMBER HELD ? 6 <ENTER? 
DATE CHECKED ? ar /28/79 <ENTER> 
MIN HOLDING ? 2 <ENTER> 
COST PRICE ? 200.15 <ENTER? 
WALT 2 ? 45 <ENTER> 
HANDLING CHARGE % ? 4.25 <ENTER> 
PROFIT MARGIN % ?% 233 <ENTER> 
ENTER LOGICAL RECORD NUMBER ? 2 <ENTER> 
SUB RECORD NUMBER 4 

PHYSICAL RECORD NUMBER 4 

STOCK NUMBER ? 264141 <ENTER> 
DESCRIPTION 7? 
NUMBER HELD 7 4 <ENTER> 


DATE CHECKED ? Gr /28/79 ENTER? 


MIN HOLDING ? 4 <ENTER> 
COST PRICE 7 29, 75 <ENTER? 
¥. ROT 4 ? iS <ENTER> 


HANGLING CHARGE «# ? 4.25 <ENTER> 


PROFIT MARGIN 2%? 23 <ENTER> 


ENTER LOGICAL RECORD NUMBER ? 8 <ENTER> 


Note 1. We have assumed here that all our data has 
been entered and have answered the above prompt by 
typing in A — 0 (zero). The prompt ‘type 1 to write, 
2 to read, 3 to quit’ will be displayed, answer by 
typing A — 3 to exit press the (enter) key, and when 
the ‘end of program’ (ready) is displayed withdraw 
the diskette and store in a safe place. 
However, should you wish to enter the ‘READ’ 
mode, answer the prompt by typing A — 2 then press 
the (enter) key. Follow the procedure given at para- 
graph 2. 

2. Reading data from disk. 
(a) Switch on the line printer and set ‘print switch’ to 
‘PRINT’. (This assumes printer not already on). 
(b) Load the program ‘STOCK/EVL’ from disk, then 
list. If it has loaded correctly type ‘RUN’ then press 
the (enter) key. 
(c) The prompt type 1 to write, 2 to read, 3 to quit 
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REC. PLAYER GC24a <ENTERS 


will be displayed. Assume that we are reading data 
and answer the prompt by typing A — 2. 

(d) The prompt ‘enter the logical record number?’ is 
next to be displayed. At this point you may select the 
record number for any of the data entries inputted 
whilst operating in the write mode, but as we have 
only input two entries answer the prompt by typing 
A — 1 then press the (enter) key. The computer will 
then output data as follows: 


ENTER LOGICAL RECORD NUMBER ? 1 <ENTER? 


STOCK NUMBER “61148 MUSIC CENTRE 


NUMBER HELD ealee MIN HOLDING 2 
DATE CHECKED 


eT ee P der] as 
Ay rid 2a i y 


COST PRICE CERCH> 2H. 1 
VAT “PERCENT > 15 


hj 


HANDLING CHARGE 


PROFIT MARGIN fe 86S S 


RETAIL PRICE ¢LESS VAT) 268. 7a 
VAT. DUE AT 15 % 46. 34 
GROSS RETAIL PRICE 269. O41 
RETAIL YALUE STOCK HELD “EXCL VAT? 1612. 26 
VAT. DUE ON STOCK HELD 244.8 
COST VALUE OF STOCK HELD 1288. 90 


pO YOU WISH TO CONTINUE TO READ DATA 
(YES OR NO? ? 


YES <ENTER> 


STOCK NUMBER 261141 REC. PLAYER GC246 
HUMBER HELD - MINH HOLDING 4 
DATE CHECKED O87 20/79 

COST PRICE «EACH? 39. 09 
VAT a 15 


HANDLING CHRRGE « ay ae) 


PROFIT MARGIN « 33 


RETRIL PRICE ¢LESS VAT 33. 36 
¥.A. T DUE AT 152 o. Be 
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STOCK CONTROL 


GROSS RETAIL FRICE 61. 36 
RETAIL VALUE STOCK HELD CEXCL YAT> 212. 44 
VOR. T DUE ON STOCK HELD Z2. Ae 


*+ RE-ORDER REQUIRED FOR STOCK ITEM 2edidi +4 
COST YALUE STOCK HELD 459, Ae 
Note that in this case a reminder is displayed to indicate that 
the minimum holding quantity has been reached. This 
reminder will flash on and off for a few seconds before con- 
tinuing to the next prompt viz. 

Do you wish to continue to read data (yes or no)? 
We only entered two blocks of data therefore, if we answer 
yes to this prompt, the screen will clear and ‘DATA 
OUTPUT COMPLET ED’ will appear, this will be 
followed a few seconds later by ‘type 1 to write, 2 to read, 
3 to quit?’ answer by typing A — 3 to exit the program. 

‘End of program’ 

eee 


is finally displayed and the diskette should be stored in a 
safe place for future use. 

In addition to visual read out the line printer will, 
at the same time print-out data in the following format. 


OTY HLD MIN HOG ITEM COST TOTRL STOCK 
ERCH COST YALUE 

6 < 266, 15 1268. 26 

4 4 39. 73 is3, ob 


This identifies logical record numbers to stock item num- 
bers, and gives other useful information. 


A Word Of Caution 

One of the great advantages of random files is that they are 
easily updated by overwriting previous entries, so then an 
incorrect answer to the prompt ‘type 1 to write, 2 to read, 
3 to quit?’ will result in the erasure of your stored data if it 
is answered by typing A — 1 instead of A — 2. If this happens 
type A — 0 to the next prompt and start afresh. ~ 


44 REM THIS IS A STOCK CONTROL AND EVRLUATION PROGRAM 
45 REM IT IS SELF PROMPTING AND WILL REQUEST INPUT DATR WHEN 


246 REM REQUIRED. 


25 REM TWO METHODS ARE AVAILABLE TO PROVIDE AN EXIT FROM THE 


36 REM PROGRAM :- 


25 REM 41. TO THE PROMPT “ENTER LOGICAL RECORD NUMBER ANSWER 
46 REM BY TYPING A - & (ZERO) IF NO MORE DATA IS TO BE 

45 REM ENTERED. 

5S@ REM 2 TO THE PROMPT “TYPE 41 TO WRITE.2 TO READ. = TO QUIT’ 
64 REM ANSWER BY TYPING A - 2. 


.65 REM RIGID ADHERENCE TO THIS PROCEDURE WILL ENSURE PROTECTION 


78 REM OF DATA PREVIOUSLY ENTERED. 


ro REM ENTER ITEM STOCK NUMBER USING A 6& FIGURE FORMAT, ‘NO 


8 REM SPACES). 


85 REM ENTER ITEM DESCRIPTION USING A MAXIMUM OF 16 CHARACTERS 


96 REM COR LESS). 


95 REM DELETE ALL REM STATEMENTS WHEN PROGRAM FAMILIARISATION 
148 REM IS COMPLETE. THIS ACTION WILL CONSERVE MEMORY. 


165 PRINT: CLS: PRINT 
444 PRINT" 
125 FOR I = 1 TO S@@:NEXT I:CLS 


#k STOCK CONTROL AND EVALUATION PROGRAM +  " 


428 LPRINT"LR #"3; TABCS>"STOCK #"5 TABCL? "QTY HLD": TABC27 > "MIN HDG": 
425 LPRINT TABCZ?7>"ITEM COST": TABC49)"TOT. STOCK"; TRBC62)"TOT. NETT" 
144 LPRINT TABCZ9> "EACH"; TREC49> "COST VALUE"; TRBC62>"RETAIL YAL" 


aoe LPRINT? ~ 

166 PRINT: CLEARZ@@8:CLS: CLOSE 
176 PRINT: INPUT"TYPE 1 TO WRITE, 
186 OPEN "FR", 4, "EYAL" 

1948 ON N GOTO 268, 460, 996 


é TO READ, 


3 TO QUIT"IN 


260 PRINT: INPUT"ENTER LOGICAL RECORD NUMBER "i LR: PRINT 


214 IF LE = @ THEN i66 
226 GOSUB S@:PR=INTCCLR-1)7S3+41 


230 GET 4.PR:PRINT"PHYSICAL RECORD NUMBER "; PR: PRINT 

24@ PRINT"STOCK NUMBER"; TRBC28); : INPUT N#:LSET NS = NF 
258 PRINT"DESCRIPTION': TABC282; :INPLIT E#:LSET ES# = ES 

266 PRINT"NUMBER HELD"; TABC2G0; :INPUT He:LSET HD =MKIS¢HeD 
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The TRS-80 tractor fed printer, suitable for business stationery. 





PRINT"DATE CHECKED": TABC280; -INFUT T#:LSET TK = TF 
PRINT"MIN HOLDING": TREC2H); : INPUT MA:LSET MNS = MKITSCMZO 
PRINTCOST PRICE’; THEC26); -INFUT C!:LSET CPE = MESECC!) 
PRINT’. ALT CPERCENT?"i THEC265; : INPUT YA:LSET YIS=MEISC¥RD 
FRINT“HANDLING CHARGE 2"; TABCSH33 INPUT H!:LSET HCS=MESSCH! 3 
PRINT"PROFIT MARGIN 2" TABCZED; - INFUT Pa:LSe? PT# = MKIS¢PH) 
PUT 2.PR:G0TO 2hH 

PRINT: INPUT"ENTER LOGICAL RECORD NUMBER "; LR 


4 IF LR = & THEN 166 ELSE 450 


PRINT: ULS: PRINT CHRS¢222 "DATA OUTPUT COMPLETED" 
FOR I = 1 TO S68 : NEXT I 


A CLS: GOTO16E8 


GUSUB sua: PRAINTCCLE-Li/S +4 


4 GET 1. PR 


AVS = "“##HHH. HH" 

A IF VYALCNS$> = & THEN 428 ELSE 496 

A H=CYSCHCS) -PHCVICRT $2 : R=CVI CHOSE): Y=CYVICMNS) : Z=CYSCCPS) 
4 VSCVICYT$): H=H/i68:P=P 7166: Y=) 7166 

A USINT CO 24+2+H+24+P 9 #1 88+, 539/168 


S=INTCUevel eet, 527186 >R=INT (Leet oe+, 537168 


A W=INT (Ate bbt+. 3)7/106 

4 PRINT"STOCK NO. "3 TREC 2893 NSS; TABCS2); ESF 

4 PRINT"NUMBER HELD"; TREC2Q); % TRECSZ)"MIN HOLDING “i'l 
a PRINT"DATE CHECKED"; TABC 22; TKE 


3S PRINT"COST PRICE CEACH)"s THBCSQ USING YE; 2 
PHY PRINT"Y. ALT 2") THE C28); YL 66 


4 PRINT"HANGLING CHARGE 2°35 TREC 26); H#160 


PRINT"PROFIT MARGIN “"5 TABC28); P+166 
PRINT"RETRIL PRICE “LESS ¥. A. 72" TABC4Q USING YS: U 


A PRINT"VAT DUE AT "G Yedee "2" TABC4Q2USING YEi5 


PRINT"GROSS RETAIL PRICE"; TABS4Q0USING Yi U+S 


MW PRINT"RETAIL YALUE STOCK HELDCEXCL VATO"s TABC4Q0USING VEiR 


PRINT"Y. A. T DUE ON STOCK HELD"; TABC4Q3USING WSs INTCU+ Kee G6+, 53/186 


@ PRINT"COST VALUE STOCK HELD"; TABC4Q0USING VF: & 
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GOSUE aA 
PHO IF X=¥ 
OLR = LR+L 

2 PRINT: INFUT"DO 
25 IF F# = "VES" THEN 416 
6& IF F% = "NO" THEN teu 


—j iT 
—; irs 
= 


= | 
= 


~) “J ~*) mJ 


STOCK CONTROL 


OF ACY THEN GUSLB San 


YOU WISH TO CONTINUE TO RERD DATA CYTES OR ROO") FS 


Po? PRINT" ate PLEASE ANSWER EITHER YES OR NO see"  OUTUP SH 


fi END 

S88 SRoLR-S#INTCCLRE-13 52-1 

S16 FIELD 1.5R#50 AS OF. 6 
4 HS HCE 2 AS FTF 

“AH RETURN 

@ FOR J=17015:FPRINTBSSe., 

2 PRINT@E9e, " 


i ~~ 
—! fs PA pa 


or 

am 
~~ | 
mr 

_ 


>> 
+ 
—s 


984 PRINT@EZ2, "COST VALUE 


H LPRINT“ 


926 RETURN 
994 PRINT: CLS:PRINT" sa: 
995 CLOSE 


145 LPRINT TABCZ?2 USING VF 23 


Le iz 
1618 LPRINT TABCe2) USING ¥Sik 


Europes lowest cost 8k Basic in Rom Microcomputer | 


* Guaranteed no flicker 
* No extra’s except 


Watford Electronics 
33/35 Cardiff Road, 
Watford, Herts. 

Tel: Watford 40588/9 


COMPUTING TODAY DECEMBER 1979 


RE NSS. 16 AS ESS. 2 AS HDF. 18 AS 


tia’ OF PRUGRAM 


— 
4 


$3 TRECL P23 


* No bother, fully built and tested | 
“volts ‘n’ amps” | 
YOU CAN’T LOOSE - DON’T BE LEFT BEHIND 

IF YOU DON’T OWN A MICRO ALREADY !! 





- — 


TKS. 2 AS MNS. 4 RE CPS. 2 AS YTS, 


"aoe RE-ORDER STOCK ITEM “i NSdu" aeeee"| -FOR Kad TO S@:NEXT 


"FOR K=LTOSG:NEATK, J 


STOCK HELD"; TABS4@ USING YH 0 
eee RE-ORDER REQUIRED FOR STOCK ITEM “a NSds "detec! 


oe Lat . 


aE “ 


3 {RBCS 35 TT; 


‘LPRINT TREC499 USING Vs 0: 


\2 


As 


SUPERBOARD Ir 
Direct from its 
designers - 

OHIO SCIENTIFIC 


Z 
Z 


* Full details 


con «Of request 


* Ex stock 


Full 

refund 

if not 
completely 
satisfied 


JS FS aie 


“ios =6* Allow 7 days for delivery 


Videotime Products (Micro Division) 
56 Queens Road, 
Basingstoke, Hants. 
Tel: (0256) 56417 & 26602 Telex 858747’ 
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WHAT TO LOOK FOR IN 
THE JANUARY ISSUE. 
ON SALE DECEMBER 14TH. 


LOSING YOURSELF Next month we present what we hope is the ulti- 
IS FUN mate maze game. The programs designs a maze in 
plan and then projects it in 3D so you actually walk 
through it, hopefully finding the way out! Written 
in BASIC for the Triton it is fully documented for 
conversion to other systems. Once you get into your 
micro you may never get out so beware. 


The famous game of Pontoon has been written in 
BASIC and we present it in next month’s issue. A 
better way to spend Christmas afternoon than 
watching repeats, on telly that is. Gamble your 50p 
on next months’s issue for hours of fun. 


GAMING GAMES 
IN MICRO FORM 


SAILING A A brand new game of naval strategy combining air 
CALCULATOR to sea operations with conventional submarine 
attacks. You will have to guide your submarine 

through the Pacific avoiding submarine hunters and 

sinking ships. A must for the sea-dogs amongst you. 


If you are following our MPU’s by Experiment KEY TO SUCCESS 


series this project is for you. A simple add-on key- 
board to replace the one on the Mk 14 is a must for 
easy programming, and this simple project will save 


those stubbed fingers. 
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TO NASCOM MICROCOMPUTERS LTD i 
e Serial RS232 interface. Automatic CR/LF. § 92 BROAD STREET i 
e 80 characters wide. e 8: paper(pressurefeed). vireo Me “rk - 
e Bi-directional printing. © 91” paper (tractor feed). Fy ~ | | 
e 60 lines per minute. e Tractor/pressure feed. fl i mae 75155 pice tog L 
e 10 line print buffer. e Baudratefrom110to9600. g : con nies ges peers sat & 
e 96 character ASClIset. © External signal for "oe e 
(includes upper/lower optional synchronisation B vane 4 
case, $,#, £) of baud rate. ic. 4 
The Nascom IMP plugs straight into a Nascom 1/2 i | 
butis usable with all other micro systems. & olf 
Parallel option will be available shortly. k F 
B ACCESS) a 
§ BARCLA YCAARD NO E 
ETE 3 Pag POR 60 SED TP Sy A Co ee a a ee 
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What we printed, where and 


when since our birth in ETI 
| SOFTSPOTS 
Missile Game Tiny BASIC $2 p31 
Reversal Game Tiny BASIC $3 pl7 
| Graphics Display 8080 Code S4 p38 
Stomper Game PET BASIC March p67 
Geography Test Tiny BASIC March p68 
Hangman TIS9 April p66 
| RAM Test 280 Code May p33 
| Text Interpreter Z80 Code May p33 
Crosshatch Generator 8080 Code May p33 
Etch A Sketch 8080 Code May p34 
Confuse A Cat 8080 Code May p35 
Reversal Game BASIC May p35 
| Mastermind Tiny BASIC May p35 
| Knights Tour 6502 Code May p36 
| Rendezvous Game BASIC May p37 
Double Die Tiny BASIC May p38 
Maze Game 8060 Code May p39 
' Factorials Tiny BASIC May p40 
Square Roots Tiny BASIC May p40 
Clock Tiny BASIC May p40 
Spiral Screen Wipe Tiny BASIC May p40 
Chess Board Tiny BASIC May p40 
File Finder 8080 Code May p40 
Submarine Game Tiny BASIC May p41 
Hex Bug BASIC May p42 
Computer Tolinka BASIC May p43 
Nim’s Game TI59 June pis 
Minefield Game PET BASIC June p34 
Breakpoint 8080 Code July p25 
Random Number Generator Z80 Code July p25 
Towers Of Hanoi Z80 Code July p47 
| Football Game BASIC July p60 
| Dateline S000 TIS9 Aug p54 
Calendar Program Tiny BASIC Aug p60 
Heads, Tails Or Draw Tiny BASIC Sept p13 
Golf Game Tiny BASIC Sept p13 
Double Die Tiny BASIC Sept p13 
Worm Race Tiny BASIC Sept p13 
Maths Quiz Tiny BASIC Sept p13 
| Hangman Game PET BASIC Sept p4g 
Etch A Sketch Mk II Z80 Code Oct p46 
1 Dimensional Life 8060 Code Oct p62 
| Intelligent Tabulator Z80 Code Oct p64 
Primes & Factors TI59 Nov p46 
Acorn File Names 6502 Code Dec p29 
GAMES SOFTWARE 
|» Ambush BASIC April p54 
Dateline 5000 _ tis? Aug p54 
Brands BASIC Sept p68 
Startrek Tiny BASIC Oct p54 
| Battleships BASIC Nov p36 
High: Noon 1159 Dec p47 
| Life Z80 Code Dec p76 
42 


APPLICATIONS SOFTWARE 


Card Sharp 

Nascom Ledger 

Nascom Tunes 

Nascom Educational Package 
Nascom Sorting Program 
Ciave Work For PET 
Nascom Tele Tester 
TRS-80 Ledger Program 
Triton Accounts 
Nascom Scheduler 
Triton Typecast 

Stock Control 


MICROBIOGRAPHY 


The 8080 
The 6800 Family 


DATA SHEETS 


Low Speed Modem SF.F96501 
Write Only Memory 25120 


CONSTRUCTIONAL PROJECTS 


CUTS Cassette interface 
EPROM Programmer 
$100 Printer 

$100 VDU board 

Hex Slide Rule 

S100 16K RAM Board 
Hex Converter 

Number Cruncher 
Graphics Unit 


COMPUTER SHOWS AND EXHIBITIONS 
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Robert Harvey 


A reader's experience in the 
microcomputer jungle 


Now, after just nine weeks of proud ownership, | am 

writing programs, not to professional standards of 
course, but they do work. My biggest problem was choosing 
the right system in the first place. 


T hree months ago | knew nothing about computers. 


The Beginning Of The Search 

It all started when | read a magazine article about silicon 
chips. For around £500 one could buy a computer which 
would play chess, process statistical information and even 
help with income tax computations. | was hooked! 

Finding out about the computers available was diffi- 
cult for a person with a non-technical background, such as 
myself. The brochures | acquired were almost incomprehen- 
sible to the layman — full of bits and bytes, ROMs and 
RAMs. This may seem a trivial complaint, but | suspect that 
quite a few readers of this magazine are not too comfortable 
with all the jargon. I've still not figured out what a monitor 
does. 

Nevertheless, after ploughing through them and two 
issues of ETI and Computing Today, | discovered enough to 
make a short list of the features | was interested in. These 
included a powerful but easy to use BASIC and good overall 
design. The availability of a wide range of cheap software was 
important to me as a beginner. Price, graphics capability and 
general ease of use were my other main criteria. | also wanted 
the ability to expand the system as my knowledge grew. 


Specify The Requirement 

This may seem a fairly obvious specification, yet | found it a 
useful yardstick for comparison. It enabled me to dismiss 
three well-known systems right away. An experienced pro- 
grammer would doubtless have had a completely different set 
of priorities and might well have reached a different decision. 
The important thing is to formulate what you want in 
advance. 

Next | visited four computer shops in London’s 
Tottenham Court Road, where | saw demonstrations of six 
systems costing £1200 or less for the basic package. 

The demonstrations, with the honourable exception 
of Eurocalc, consisted in each case of a quick recital of jar- 
gon followed by a run through a program which | did not 
always fully understand. Fortunately, | was left alone with 
the three computers which came closest to my ideal specifi- 
cation. 


The Available Choice 
The first was an Apple I! costing £985 for a smart attache 
case type keyboard unit which actually contained the whole 
computer. It had marvellous colour graphics, which | found a 
little difficult to use. These, the salesman assured me, could 
easily be mastered with practice. However, when the cost of 
the cassette recorder and various bits and pieces to attach it 
to a colour television had been added, the total cost came to 
£1,500 — more than | could really afford to spend. A speech 
synthesiser was about to be released also — too bad! 

| played a good game of Microchess on a Tandy 
TRS-80. My immediate impression was that the computer 
system was less well designed than the others, although | 
liked the feel of the keyboard. The keyboard unit itself, 
cassette deck and TV monitor, were all strung together with 
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MICROCHOICE 


a mass of wires. Expansion involved yet another box. | 
noticed that the salesman also had to fiddle with the volume 
and tone controls in order to get the tapes to load satis- 
factoryily. Even with my limited book-acquired knowledge 
of programming, it was clear that the TRS-80’s level one 
BASIC was vastly inferior even to that of the Exidy Sorcerer. 
For an additional charge, level two BASIC could be installed 
on the TRS-80, but even so the Apple and PET basics seemed 
easier to use, For example, editing a mistake in a PET pro- 
gram, it was necessary only type the correct character over 
the erroneous one and then press the return key. With most 
of the other systems one had to re-type the whole line. 

The last machine | tried was the Commodore PET. 
Every store | visitied had racks displaying a wide variety of 
PET programs by Commodore and PETSOFT. | was told that 
there was relatively little software available for the other 
systems. 





WELL DONE SONNY- 
NoW PRESS THE 


Love At First Byte? 

| fell in love with the PET instantly. It looks so futuristic for 
one thing, self contained in its own steel case. | started to tell 
the salesman that the TRS-80 had a much better keyboard 
than the PET’s fiddly little calculator type keys. ‘A trad- 
itional complaint, sir’’ he said “come this way’’. And there, 
at the back of the shop, was a smart looking PET with a 
proper, typewriter style, keyboard. It was the new 16K 
model retailing at £680 inc. VAT, plus £54 for the cassette 
recorder. 

Looking down my list it was clear that the PET came 
closest to meeting my needs. This has been borne out by sub- 
sequent experience, although | still also like the Apple. In 
retrospect, | would probably add another item to my list: 
documentation. Commodore's is poor, although | subse- 
quently bought PETSOFT’s work books at £15 per set of 5. 
These filled the need. 

Instead of a discount the shop gave me some free soft- 
ware. Neither of the Commodore games programs worked 
properly. | eventually discovered this was due to a change in 
the type of ROM memory chips used. The PETSOFT Add- 
ressbook and Restaurant Finder programs ran perfectly, and 
| subsequently ordered some more programs from them by 
telephone, using my Barclaycard. These arrived by first class 
post the following day. 








Learning The Language 

| have read several books on BASIC, of which Illustrating 
BASIC by Donald Alcock was the most helpful. On the 
whole though | find the magazines more helpful. In addition 
to ‘Computing Today’, | like the Commodore magazine, 
which seems expensive at £10 for 5 issues a year. There is 
also an independent PET User Group who publish a bi- 
monthly newsletter; membership is just £3 p.a. | have also 
seen newsletters produced by the TRS-80 and Apple Groups 
which seem equally good. 

Undoubtedly the most productive learning method 
has been sheer trial and error. | have had quite a lot of help 
from other PET users and owners of different systems. For 
this reason | would recommend membership of the Amateur 
Computer Club, who have local groups operating in most 
<a tt parts of the country. 


FLETCH 


Conclusion 

Looking back, | regret the absence of an independent infor- 

mation source giving unbiassed advice on the different 

systems available. Right now | am attempting to write a 
program that will attempt to match people and applications 
| | to the right micro system. It looks like being a long job! 
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SINGLE BOARD 
PERSONAL 


TRITON sie 


Three new exciting expandable systems designed for 
ease of construction and flexibility. 
Kits come complete with 
case, power supply, full 
keyboard, PCB. All com- 
ponents available separately, 
see catalogue. Full hardware. 
Programming manual avail- 
able. The system is easy to expand 
and is well supported. Features — 
2, 2.5 or 7K Basic in Eprom (see 
Catalogue). 

eSingle Board 

Holds up to 8K Memory 
eCassette Interface 


EXPANSION 
MOTHERBOARD 


TRITON. Expand your Triton simply and 
easily with our new 8-slot motherboard 
complete with its own P.S.U. takes 8 plug- 
in Euro cards. Plug-in 8k RAM card and 
Eprom cards now available. Kit complete 
with PSU + 1 set connectors. 


















8K RAM CARD 


Triton 8k Static Comp! 
RAM card kit Kit 
uses 2114L low 
power 4k static 
RAMS. On board 
regulation. Mem- 
ory jump select. 


8K EPROM 
CARD 


Triton 8k Eprom 
card kit designed 
to take up to 
8 xX 2708 Eproms 
(1k x 8) ; 














eThree Firmware options 

Basic in Eprom 

ePlug-in Expansion 
Boards 








































PCB only £15 — PCB only £15 
Fahey pac - From £286 var RAMS £5.50 each Kit less RAMS £35| |KitlessEproms£31 pg7 
includes all skts. and components Eproms (blank) £9 Complete kit + VAT 
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+ 8k Static RAM board (450ns) «£123.75 P ] A 

MATRIX PRINTER £595 VAT 8k Static RAM board(250ns) = *£146.25 vonnent Zz [= ) Bam dealer! 
The BD80 is a low cost, 80 column line printer with peak eae bia Beth Pascal Micro hex SOE SR — 
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e5x7 Matrix 10 lines/sec Paper Advance Ascii). £108.75 using DPS! main- heels ~—3 2 O& 
©10 Char perinch 1 12 Char/sec Disk controller board £131.25 pon. cupets K2, TO <2 
6 lines/inch 084 lines per minute K2 disk operating system 8" disk £56.25 pascal/z on 8" disk 
e400 Char Buffer eSelf Test Assembie/z Macro Assm 8” disk £37.50 We stock the 
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PCB CONNECTORS 


Edge connectors gold 
contact double sided PCB 


Triton resident 
language package. 


assembly 
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Links via the L6.1 monitor and new scientific 





= = basic to make Triton a stand alone development 
me. a ih al ae sie 2 system. Trap is an 8k package in EPROM ¢ and 
2/44 £3.20 8/12 m2 2 = orsradhltaia dba “rot Set of 8 x 2708 only 
25/50 £3.60 10/20 15 SS ci aia oral - 
Switch selectable baud rate from 110 to 9600 on a a0/e0 it oe oe aS STEALER Sah Neen 
standard V24 and RS232 Interface — Send SAE for 85/70 £4.60 18/36 £2.30 = eDISASSEMBLER = e TRACE 
further details. Ideal printer for Triton or any system ofl ads if cape 3 SYMBOL TABLE PROGRAMME LOAD 
requiring high speed, reliable, hard copy. We can 43/96 eM GD eS 0D eCREATE eMONITOR 
supply consumables. 50/100 (S100) £5.80 £460 + VAT DEVELOPMENT SYSTEM 
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TRITON DOCUMENTATION HOME COMPUTING CATALOGUE NEW 
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M. Lindsell 


Fight it out on the printers of 


Texas with this pistol packin 


program 


ou are a famous gunslinger, in the Wild West, and 
y you're currently pursuing a band of infamous outlaws. 

So far, you have chased them many miles across 
Wyoming, and have come at last to a final showdown in a 
deserted town. However, you do not know how many of 
them have survived the ordeal. You know that there were 
originally 10 of them, But how many remain alive holed up 
in the town is anybody’s guess, although there is at least one 
left, as several shots have been heard coming from the town, 
Of course, all ten might very well be still alive and able wait- 
ing to pack you full of lead. 

That’s a chance you have to take! Both sides have 
come prepared with an effectively limitless supply of ammu- 
nition. 

You start off by entering the main street. The only 
buildings in fit state to offer any cover to the outlaws, are, 
the Railroad station, the Bank, and of course, the Saloon. 
The street itself provides some cover in places, as well. 


START 


SALOON RAILROAD 


XO BANK 
CLEAR ALL FOUR 
OUTLAW COUNTERS 


STREET 
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naitnoaostn( (_oown stneer| 
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PRESENT, ASA NANDA 
INTEGER BETWEEN 
1 AND 10 (INC) 





THIS FLOW CHART 1S OVER = 
SIMPLIFIEO, IN ORDER TO SHOW 
RANDOMLY DISTRIBUTE THE BEHAVIOUR OF THE 
fe PROGRAM IN CLEAR AND 
READABLE TERM. THE ACTUAL 4-*C 
COMPLEXITY OF NESTING OF 
SUBROUTINES, CONDITIONAL 
BRANCHING. INDIRECT 
ADDRESSING, CHAINING ETC 
is + MORE OREATER THAN 
T SHOWN HERE 
15°C 4-15°C 


HIGH IN THE SKY 





HOT LEAD SUODEN PISTOL 
WHISTLES oy SHOT 
RINGS OUT 


SHOOT 


ABCDORE BCOORE 


’ 3 
SHOT HIM DEAD! — 
ANO, THE SUN Se CORCH 


Za row RELEVANT 


F no 
NUMERIC) OF PROGRAM mone in 
BEING DIRECTED ALONG THOSE TO ZERO 


ABLOORE 


wth RANDOM a a 





PARTICULAR yt hl 
"RANDOM" NUMBE Ay ah Ue 
GENERATED USING THe TUNIRORM THE OUST 
PSEUDORANDOM SUBROUTINE OF 
THE MASTER LIBRARY. “S — SUPPRESSION” 
“STOP” BOXES ARE vt pts abi OPERATES HERE 


tN THERE 1S 
PROGRAM ONLY ONE BANDIT 
“END” BOXES ONLY, MARK THE 
TERMINATION OF THE GAME 


The simplified program flowchart. 
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HIGH NOON 





So, there’s nothing for it, but to search each of these 
three buildings, and the street, in the hope of spotting the 
outlaws before they see you. Of course if you do spot an 
outlaw first, then you can get a shot in before he knows 
you're there. However, the other side might become aware 
of your presence first, in which case you will hear a pistol 
shot resound before you have the chance to do anything 
about it. Obviously, the greater the number of outlaws in a 
particular location, the greater your chances are of spotting 
one of them first, although, by the same token, the greater 
their chances of getting in the beginning shot. Gunfights 
proceed with shots coming alternatively from you and the 
enemy; each time you hear a bullet whistle safely by, you 
have the opportunity to return fire, or duck aside unseen 
into another building, to have a look around there. A similar 
choice is open to you when you first spy out a hidden gun- 
man. On average, being a crack marksman, your slugs find 
their targets, three out of every four shots, compared with 
one out of four, for the bandits. 

Sometimes, though, a disquieting silence may hang 
over the place you are searching, and you can see no sign of 
any bandits. This may well mean that the place is deserted, 
or that you have finished off the last outlaw hiding out there. 
It may, however, mean that the bandits are just lying low, 
and haven’t noticed you yet. Remaining in that location, or 
subsequently returning to it, may have a quite different 
result. 

Meanwhile, the sun climbs higher in the sky, moving 
towards its zenith. Will high noon see the whole gang dead, 
OF WHT ey BOC VOO TSE 6s cceco.e: see 99 sees 


Machine 
Texas instruments TI-59 Calculator, attached to PC/100A, B 
or C print cradle, with Master Library Module installed 
(supplied with calculator). 

The program is best recorded on two magnetic cards, 
(both program memory, and some data registers, have to be 
entered at the start of play). 


The complete program listing. 
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Hi chs To start the game, press 2nd E’, and go to 2 
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2.(a) If “UNEASY SILENCE” is printed (after introduc- 
tory messages) then, if it is desired to try bank, press 
B. Saloon, press C and go to 2. Railroad Station, 
press D, or remain in street, press E, 
(b) If an outlaw is in sight, the above options are open, in 
addition to that of shooting at him — press A and go 
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to 3. 
If a sudden pistol shot rings out, or if you miss on 
shooting, then if you bite the dust, the game has 
obviously ended, but if hot lead whistles by, then you 
have another chance, and so, go to 2(b). 


~ if “—*HIGH NOON*—” etc, is printed, the game is 


terminated, all the bandits are dead, and you have 
won! 
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, Here we see a classic case of CT 

it : Y deprevation. Bulging ringed eyes, pro- 

ih Lo fuse sweating, enlargement of the 

chin and nose, deformation of the dig- 

its. A particularly nasty case this. Un- 

doubtedly terminal I'm afraid. The spec- 
imen displays the usual manic increase 

in strength which in this case was employed 
to tear the newsagents sign from its roots 
and beat to death not only the gentleman 
walking away with the last copy of Com- 
puting Today but also three grannies, five 

dogs (assorted breeds) a police informer 
buying Mayfair, two schoolchildren, a 

tax inspector in drag (OBE) half the — 
County Cricket Club and a passirig coach 
load of nuns, before being brought down by 
the entire workforce of the local iron 

foundary. Of course all this could have 

been avoided oh so easily had the poor 
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unfortunate taken out a subscription to CT © 
and had a years supply delivered to his door. 
As it is the nurse is gonna have a hell of a 
time trying to get the magazines through the 
letterbox of the padded cell. Why not make 
the world a safer place and take out a sub 
yourself now — before the hands begin 
to tremble and the eyes begin to 

ieee spin. It only costs £8.00 a year 
- (£9.00 overseas surface mail) — a 

small. price to pay. 


Computing Today 
Subscriptions Dept., 
M.A.P. PO Box 35, 
Bridge Street, 
Hemel Hempstead, 
Hertfordshire. 
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BUY 


nascom- 


NOW AND GETA FREE 
16K RAM BOARD __. 


| | 













The lack of availability of the MK4118 RAMs has ae we 
seriously delayed the launch of the Nascom 2, so | Ay ee 
we have decided to relaunch the product with an 
offer few will be able to refuse. = 
The Nascom 2 will be supplied without the optional & ' 
user 4118s. Instead, wewillsupplya16Kdynamic — 
RAM board and the interconnect for the NASBUS — 
absolutely FREE. This board allows further expansion 
to 32K. Also, when the 4118s become available, 
customers taking advantage of this offer can have 

the 8K for just £80 (plus VAT). 

Meanwhile, the empty sockets on the Nascom 2 can 
be filled with 2708 EPROMs allowing dedicated usage, 
now with 16, or 32K of extra RAM. All the other 
features of the Nascom 2 are available and these include: 


MICROPROCESSOR 


Z80A 8 bit CPU which will run at 4MHz butis selectable between 
2/4 MHz. 


HARDWARE 


12” x 8” PCB through hole plated, masked and screen printed. All 
bus lines are fully buffered on-board. PSU: --12v, ~ 5v, —12v,—5yv. 


MEMORY 











@ 2K Monitor-NAS SYS1(2KROM) @1K Workspace/User RAM if TO NASCOM MICROCOMPUTERS LTD & 
@ 1K Video RAM @ 8K Microsoft BASIC (MK 36000 ROM) 92 BROAD STREET 1 
CHESHAM i 
INTERFACES BUCKS i 
New 57-key Licon solid state keyboard Tel: 02405 75155 § Nascom Microcomputers i 
Monitor/domestic TV NM/CT/1 
On-board UART provides serial handling for Kansas City cassette Please send me Nascom 2 kits 


(complete with construction article and 
extensive software manual for the monitor and 
BASIC) at £295 plus VAT plus £7.50 p&p. 
And 3A PSUs at £29.50 plus VAT 

plus £1.00 p&p. And optional 

graphics ROMs at £75.00 plus VAT. 


interface (300/1200 baud) or the RS232/20mA teletype 
interface. 
Totally uncommitted P!O giving 16 programmable |/0O lines. 

The Nascom 2 makes extensive use of ROMs for on-board 
decoding. This reduces the chip count and allows easy changes for 
specialised industrial use of the board. On-board link options 
allow reset control to be reassigned to an address other than zero. 

The 1K video RAM drives a 2K ROM character generator 
providing the standard ASCII characters with additions —128 
characters in all. There is also a socket for an optional graphics 
ROM on-board. 


NASCOM DISTRIBUTORS 


Henrys Radio (London W2) Camera Centre (Barrow-in-Furness) 


NAME 





ADDRESS 























Microdi¢ ‘ <Liverpool) Strathand (Glasgow) 

Interface Components (Amersham) Byte Shop/Computerland Group 

Comp Components (New Barnet) Adda Computers (Ealing) 

Electrovaiue (Egham & Manchester) Electronic Services (Sheffield) 

Lock Distribution (Manchester) Business & Leisure Microcomputers ACCESS/ 

Eley Electronics (Leicester) (Kenilworth) BARCLAYCARD NO 
Target Electronics (Bristol) A&G Knight (Aberdeen) 


CC Electronics (Torquay) P & O Computers (Belfast) 
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Trevor Lusty 


We solve one and give you 
another! Square trianges, 
would you believe 


integer multiple of the denominator is found which 

is usually a little smaller than the exact quotient. A 
zero is added to the remainder (multiplication by ten) and 
the process is repeated to find the next decimal place. 


T he method used is that of normal long division. An 


Example:— Suppose we divide 22 by 7, 


7 | 22 
REMAINDER 1 


3 
7 | 10 
1 REMAINDER 3 
7 | 30 
3 
22 


4 REMAINDER 2 


Bey 


2 REMAINDER 6 
2 


7 


As the printout (Figure 1) shows, 22/7 is a fair approx- 
imation to TI. Can you find a better one? 


Our Solution 
The program listing (Figure 2) and flowchart (Figure 3) give 
full details of the method. When implemented in Tiny or 
Integer BASIC the INT function is not required, but obvi- 
ously the numerator and denominator are then limited to 
integer values. 

All real values will ultimately produce a recurring 
sequence and this normally occurs quickly, as for 22/7, but 
this is not always the case as 1001/997 shows. Of particular 
interest is the quotient of 99991 divided by 99989 ——— 
if you find the point at which this begins to repeat itself, 
please let me know. 


Square Triangles? 

The triangle for a full-sized snooker table holds 15 red balls. 
If the triangle were a little smaller only 10 red balls would 
fit, if it were a little larger 21 red balls would go in it. How- 
ever, for none of these numbers would the balls exactly fill 


a square frame ——— 36 balls will do both. 
0 
00 000000 
000 000000 
00 000000 
00000 000000 
000000 000000 
0000000 000000 
00000000 
54 


What is the next number of balls which will have the prop- 
erty of fitting both a triangular and a square frame? 

Write a program to find all such numbers less than 1,000,000 
N.B. Before trying to solve problem 3, run this program on 
your computer. 


10 PRINT SQR( 400) — 20 
20 PRINT SOR( 900) — 30 
30 PRINT SQR(2500) — 50 





40 END 


The program should print 3 zeros, if it does not, be careful! 


START 











INPUT NUMERATOR 


MB 
OF DECIMAL PLACES 


CALCULATE INTEGER 
PART OF NUMERATOR 
DIVIDED BY 
DENOMINATOR 
Numerator (X) _ . Quotient (Z) 
Denominator (Y) — 
Store C is used as 3 counter 


PRINT INTEGER 
QUOTIENT AND 
DECIMAL POINT 


STORE 
REMAINDER 
AS NEW 
NUMERATOR 
1S 
NUMERATOR 
ZERO? 











CALCULATE INTEGER 
PART OF NUMERATOR 
DIVIDED BY 
DENOMINATOR 


PRINT NEXT 
DECIMAL 
DIGIT 


DECREMENT 
COUNTER 


1S 
COUNTER 
ZERO? 
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Fig.3. Flowchart for the program. 





PROBLEM PAGE 


DIVISION-UNLTD-. [0 REM se eee Ce 
20 REM = * 
3@ REM * PROGRAM --- DIVISION-UNLTD: * 
42 REM |* * 
50 REM * PROGRAMMED IN ‘PET’ BASIC . 
68 REM « * 
FI8ST NUMBER 12881 7a REM * TREVOR L LUSTY 11/8/79. # | 
fo REM # * 
SECOND NIMBER 997 90 REM See eee ee 
1eg@ PRINT 
HOW MANY DECIMAL PLACES 182 1@10 PRINT “FIRST NUMBER “; 


Idee INPUT x 
i1f3@ PSINT “SECOND NUMBER ""; 


lt ef ae oY Se ae + es 8 See FF A 2 See Ser ae Sune ranay peciNaeLanEe Os 

Aa 9G ee Be eee 8 [6 a aes ee ea eae pce ee —o.. "i 

5S 2s a2 @ 32 2 oS ke 8 Ie je Ss FF ‘eee PRI 

- ee ee ee See ee ee ee es 200@ REM ees CALCULATE INTEGER PART OF DIVISION «ewe 
a StS S eS ck 66. 3 Mlk es 7 Se Bl B mA | 


2e18 LET Z2aIntTtx/y¥) 
2020 REM “cae w PRINT INTEGER PART AND DECIMAL POINT 2008 
2830 PRINT 2i"."3 
2048 REM #8082 CALCULATE REMAINDER e888 
2650 LET Ka l]8e(X-Z2eyY) 
2060 REM lt STOP === IF THE RESAINDER 15 ZERO #8080858 
2POTO IF X22 THEN 2176 
2080 REM se0e0e CALCULATE NEXT DECIMAL DIGIT sees 
2890 LET Z=INTCK/Y? 
= 2180 REM #sese82 PRINT NEXT DECIMAL DIGIT s#ses 
tet ee = 2110 PRINT Z3 
212¢@ REM eee88 SUBTRACT ONE FROM THE COUNTER #2588 
21380 LET Cat-] 
2140 REM eeeee 6HAVE 6WE FINISHED ? ee -e # 
2150 IF C>@ THEN 2856 
2160 REM «ee08 LINE-FEED s#6858 
2l7@ PRINT 


DIVISION<-UNLTO. 


SECOND NUMBER 7 


HOW MANY BECIMAL PLACES 2¢ 


oe toe oR BS a OR BS Pd ee Be A 2180 REM seeee STOP eeees 
21908 END 
Fig.1. Sample printout from the program. Fig.2. Program listing for the Division 
Unlimited program. 










4s. 
g* COMPUCOLOR II 


Includes integral flOppy disc 
and full COlOur display 


sensational (895 
Offer Sara 


*13" COLOUR MONITOR for COLOUR GRAPHICS etc. 
“Built in MINIFLOPPY DRIVE 51.2K per side 
*Impressive EXTENDED BASIC on 16K ROM 
*HIGH RESOLUTION GRAPHICS 128 x 128 
*RS232C port simplifies PRINTER or MODEM, atch 
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8K user RAM £895.00 
prices excl. VAT 16K user RAM £998.00 


32K user RAM £1100.00 
PRINTER 9125S £395.00 





| Computermania (08446) 729 Priory, Great Milton, Oxford 
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ABNTERPRISES rang ste 


Barking, Essex IG11 8NT. 01-591 6511 


EUROPE’S LARGEST SELECTION OF MICROCOMPUTER BOOKS, MAGAZINES AND SUFTWARE FOR THE HOBBYIST, EDUCATIONALIST 
PROFESSIONAL AND RETAILER 





SUMMER HOLIDAY BONUS. for the purchase of 3 books or more. 
and paying by cheque, P.O. or cash, give yourself a 10% DISCOUNT! 


Introduction to Microcomputers: by Osborne Microprocessors from Chips to Systems 
Vol 0; Beginners Book Microprocessor Interfacing Techniques 
Vol 1: Basic Concepts #80 Microcomputer Handbook 

Vol 2: Some Real Microprocessors (without binder) TV Typewriter Cookbook 

Vol 2: Some Real Microprocessors (with binder}! Cheap Video Cookbook 

Vol 3: Some Real Support Devices (without binder) CMOS Cookbook 

Vol 3: Some Real Support Devices (with binder) IC OP- AMP Cookbook 

Updating subscription (6 issues) for Vol 2 ATL Cookbook 

Updating subscription (6 issues| for Vol 3 TTI Coakbook 

Updating subscriptions for Vol 2 & 3 eee eraehe 
1 Updating issue (specify for Vol 2 or 3) IC Timer Cookbook 

1 Binder (Specify for Vol 2 or 3) Ciarcias Circuit Cellar 


First Book of KIM 


6800 Programming for Logic Design 
8080 Programming for Logic Design 
280 Programming for Logic Design 


Introduction to Personal and Business Computing 
Getting Involved with your Own Computer 
Buyer's Guide to Micrasoftware 
How to Profit from Your Personal Computer 
Microcomputer Potpourri 
es - = Hobby Computers are Here 
More BASIC Computer Games F550 New Hobby Computers 
BASIC Computer Games (also see software section) £5.00 Understanding Microcomputers and Small Computer Systems 
VWihat To Do After You Hit Return £8.95 
#080 Galaxy Game £6.95 
SUPER-WUMPUS — A game in 6800 Assembler code & BASIC £4.25 on 
Computer Music £6.75 Instant BASIC 
Computer Rage (A Board Game) £6.95 Basic BASIC 
Artistand Computer £3.95 Advanced BASIC 
Games with a Pocket Calculator £1.75 My Computer Likes Me When | Speak in BASIC 
Games, Tricks & Puzzles fora Hand Calculator £2.49 Calculating with BASIC 
Introduction to TRS-80 graphics P5675 Users Guide to North Star BASIC 
Take Wy Computer Please... (light hearted fiction) £3.25 Introduction ta PASCAL 


7280 Instruction Handbook 4 Accounts Payable and Accounts Receivable 
8080 Programmers Pocket Guide Payroll with Cost Accounting 

BOBO Hex CodeCard General Ledger 

8080 Octal Code Cara 


Bestof BYTE 

Scelbi BYTE Primer 

Best of Creative Computing Voi 1 

Best of Creative Computing Vol 2 

Best of MICRO (Issues 1-6 of Micro Magazine 


= xperimentars Programs 
Miniature Business System 
Chess; Medbil/Woproc Programs 


On Oo fe dad Bo =e 2 


£80 Assembly Language Programming 
6902 Assembly Language Programming (coming soon) 


Microcomputer Programming 6502 


inne: Some Common BASIC Programs 
6902 Applications Book Computer Programs that Work (in BASIC) 
80804 /8085 Assembly Language Programming 32 BASIC Proarams for the PET 


8080 Software Gourmet Guide and Cookbook | 
6800 Software Gourmet Guide and Cookbook 8080 Standard Monitor 


ae ; 8080 Standard Editor 
8080/8085 Software Design d6G0 Standard Assarbler 


6800 Tracer — An aid to 6800 Programme Debugging : Special Package: 8080 Assembler, Editor. Monitor 
Program Design Bar Code Loader for 6800, 8080, 280 and 6502 
Programming Techniques: Simulation |: Tiny Assembler for 6800 Systems 

; RA S00 ML An M600 Relocatable Macro Assembler 
PIMS — A Database Management System LINK 68 — An M6800 Linking Loader 
Scelbal High Level Language + Supplements | MONDEB — An advanced M6800 Monitor Debugger 
Basex — A Simple Language + Compiler for the 8080 


MAGAZINES SUMMER HOLIDAY BONUS: For the purchase of 3 Magazines back issues or more, 
| “3 and paying by cheque, P.O. or cash, give yourself a 10% DISCOUNT! 


Magazine Subscriptions: Magazine Back Issues: 
Micro-65027 Journal 
Subscriptions start within 3 weeks Personal Computing 
MICRO-6502 Journal (12 issues) : | £12.5 Interface Age 
Personal Computing |12 issues if ROM 
Interface Age (12 issues) Dr Dobbs Journal 
Dr Dobbs Journal (10 issues) : Computer Music Journal 
Computer Music Journal (4 issues! £11. | £11. People's Computers 
People’s Computers (6 issues) : J BYTE 
BYTE (12 issues) : : Creative Computing 
Creative Computing (12 issues! ; Calculators and Computers 
Kilobaud (12 issues) af : Kilobaud (reprints only) 
73 
Magazine Storage Box (Holds 12) 


HOW TO ORDER: Please send cheque, P.O. or credit card No. to L. P. Enterprises, A ; 
8/11 Cambridge House, Cambridge Road, Barking, Essex 1G11 8NT. Telephone orders ~ PLEASE 
and enquiries welcome 01-597 65171 VISIT 
(Payment must be in sterling, and drawn against a U.K. bank) 
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Mr A.P. Stephenson 


One of our regular 
contributors presents a close 
look at the PET from the 
owner's point of view 


have recently bought a PET. This is of course a classical 
5 understatement because people just don’t go out and 

buy a PET; they read about it, compare it with other 
makes, rearrange finances and above all, think of a good 
excuse for justifying its purchase. Reading the glossy sales 
literature on PETS, APPLES, TRS 80’s, etc. etc., the impres- 
sion is gained that a home without a computer is no home at 
all, branding the occupant as an unfortunate member of the 
underpriviliged classes deserving of state aid. 


Justification, The Name Of The Game 

It is unfortunate that the writers of these brochures place so 
much emphasis on the delights of game playing at the key- 
board. There is nothing wrong in using a highly sophisticated 
system to play noughts and cross, neither is it wrong to use 
a Rolls Royce for delivering bags of coal. It does seem to the 
writer (who it must be admitted is old and inclined to be a 
trifle crusty) that there is something grotesque in such prac- 
tices, amounting to almost a deliberate act of discourtesy to 
the design team responsible for the birth of the computer. 
There is also a practical economic reason why such emphasis 
could become a double edged weapon by reducing the sales 
potential. The manufacturers should realise that the purchase 
of a home computer could mean the postponement of a new 
lounge suite or abandoning the prospect of a couple of weeks 
in Majorca, Although | am fortunate in having an understand- 
ing wife it is highly probable that the domestic harmony in 
many households could be endangered if it was a case of new 
furniture or the PET, particularly if the reasons given centred 
around the ability of the contraption to play Star Trek or 
Moon Landings. 

A computer can do many things, in | 
fact anything you know _ how to tell it to | 
do! As far as family life is concerned how- | 
ever, its role as a teaching machine of- | 
fers the greatest return for the capital 
invested. Teachers (the normal human 
variety) must surely realise there are 
areas in any syllabus where their ser- / 
vices are not strictly necessary. They 
are needed to guide, to place concepts 
in correct perspective and to explain 
difficult points which may arise but / 
when it comes to teaching mere / 
facts they are more expensive 
and less efficient than acom- 
puter. Assuming literacy, no 
student needs the presence of 
a teacher in the classroom to 
learn the names of the rivers 
in a given country or to 
learn the atomic numbers 
of the chemical elements 
or the dates of the English 
and French _ kings or the 
SI system of physical 
units. Not only is the 
teacher superfluous but Mian 
the students are often bored 


| 
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with the monotony and inwardly praying for the bell to ring. 
On the other hand, a computer which presents questions and 
asks for the answers from the keyboard is in many respects 
superior to a teacher, particularly if it finally gives the score, 
the time taken and a few words of encouragement at the end. 

Such programs are easy to write and will have the 
same outline format, irrespective of the actual subject matter 
which can be simply a data pair list at the end which can be 
“READ”, All children under the age of sixty enjoy learning 
(or rather pitting their wits) at the keyboard. There is no one 
to nag, no one is looking over your shoulder, no one is impa- 
tient for the answer .. . in fact the psychological environ- 
ment is nearly ideal. | recently wrote a simple program to 
test knowledge of foreign currency. Apart from the Franc, 
the Dollar and the Mark, my previous knowledge was virtu- 
ally nil. After a few fascinating hours at the keyboard, | can 
now smugly remark that the Albanians use the Lek which 
can be quite an impressive conversation piece if fired during 
an opportune moment. So, my advice to the home computer 
salesmen is to tone down the noughts and crosses and empha- 
sise the teaching capabilities if they want to compete with 
the dining room suite. 

Having pontificated at some length it is time to re- 
turn to the actual PET. Some reviewers have complained of 
the long delivery time but in my case such criticism did not 
apply. The order was placed by telephone at 2.15 pm and it 
was delivered to the door and installed by 6.30 the same eve- 
ning. It is fair to point out that the firm MICRODIGITAL of 
Brunswick St, Liverpool is only a few miles across the water 
but this in itself is not an explanation because previous tele- 
phone calls to other firms in the same area were received 
with indifference and vague remarks like ‘‘difficult to get 
hold of you know”. Good service deserves praise and MIC- 
RODIGITAL as far as | am concerned certainly deserve 
some. 


Impressions 
The first impression on switching on the PET is the truly 
remarkable clarity and sharpness of the 
displayed characters, almost as if they are 
painted by a laser beam and without a 
trace of jitter. The second impression is 
a feeling of ‘irritation with Commodore 
for giving a misleading impression that 
the user has an “8K memory”’ to play 
with. The first message from the PET 
which is displayed a few seconds after 
switch-on is “7167 BYTES FREE” 
which by elementary arithmetic is 
only slightly less than 7K.The ex- 
planation of course is that the 
operating system in ROM needs 
some breathing space to work 
in; this it conveniently swipes 
from the 8K RAM which ethi- 
cally should belong exclusive- 
ly to the user. The irritation 
is only temporary however 
because a second glance at 
the crisp display soothes it 
away:a kindof video balm. 
Dueto a lifelong interest 
in electronics hardware 
my first job was to 
investigate the innards 
by removing four large 
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screws on the base and folding back the hinged cover to 
expose the logic. It was reassuring to discover that everything 
that should be unplugable is. The keyboard, the cassette 
recorder, the video umbilical cord, the power supply and 
most important of all, the major multipin IC’s are all mov- 
able without the intervention of the cursed soldering iron. 
The mains transformer appears to be quite respectable in 
terms of sheer bulk and a glance at the specification mark- 
ings plus a quick, and hopefully correct, calculation indicates 
that one could safely pinch about an amp from it without 
initiating a thermal chain reaction. The voltage regulators on 
the other hand do run a little warm so any thought of 
utilising the spare amp direct from them should be rejected. 
There are only two PC boards. One, in the lower compart- 
ment handles the entire computer logic and the RAM/ROM 
support with edge connecters for the external ports pro- 
jecting through to the outside world. The other board caters 
for the various analogue demands of the CRT display. The 
general impression is one of sound engineering which has 
been influenced by the desire for high reliability and ease of 
access. In fact the latter quality is strikingly evident because 
of the large lumps of empty space which could quite easily 
house another large PCB without severe cramming. It must 
be a disturbing, almost frightening, experience for a trad- 
itional computer engineer used to minis or mainframes to 
believe that so much computing power lies inside such a 
demure little box. 

This brings us to the well-discussed question of the 
PET keyboard .. . the ‘‘computer style” (not the ‘Type- 
writer Style’’ used on the 16K varieties). As far as the touch 
typist is concerned there is no doubt that the keyboard is a 
shocker. The keys are spaced only two thirds the normal 
“standard” and although the QWERTY layout is preserved 
the conventional staggering isn’t. So much for the touch 
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typist’s view. But how many of us are touch typists? And 
how many would ever really take the trouble to learn it... 
in spite of the oft-quoted advice that it is easy. My own 
prowess on anormal typewriter is somewhere in between the 
‘‘one-fingered-prodder”’ and the skilled touch typist, in fact a 
typical amateur keyboard basher who has to /ook at the key- 
board before striking. Now it may be that my metacarpals 
are abnormal but the strange fact is that | can use the PET 
keyboard faster than my typewriter! Dare | suggest that the 
particular spacing of the conventional keyboard came about 
by accident without the assistance of ergonomic principles? 
It may be that the professional touch typist only thinks the 
typewriter layout is perfect because she or he has never been 
trained on anything else. For example, there is no doubt that 
the piano keyboard spacing was indeed a mistake in the 
beginning. The most beautiful interval on the musical scale is 
the tenth and yet very few performers can stretch it because 
the keys are just a shade too far apart for comfort. But this 
subject is of course sheer heresy and could lead to an ava- 
lanche of abuse from the “establishment”. In any case it 
appears to me that the actual entering of a program (or data) 
occupies a relatively minor proportion of the time spent on 
computing exercises; it probably takes twenty times longer 
to write the program than to enter it afterwards. In view of 
this, | believe that the criticism of the PET computer-style 
keyboard is a little harsh and unjustified, as far as the com- 
puter hobbyist is concerned. 


Taping The Problem? 

Another much discussed question is the PET cassette recor- 
der which apparently caused a good deal of frustration at one 
time. There are two kinds of PETs, the so called “early 
PETs” and the others. | don’t know at the moment whether 
my species is early or not-early since the chronological details 
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Two of the much maligned 
areas of the PET. The 
original keytops wear out, 
Commodore have sent us a 
replacement set, and the 
keyboard spacing and layout 
would make a touch typist 
shriek. The cassette unit has 
been much improved but 
still needs regular cleaning 
and de-magnetizing. 


bettie tt th a ee 


The memory areas of PET 
are well laid out. The first 
two rows are the RAM 
chips, with the lower end 
on the right. Behind are 

the BASIC and monitor 
ROMs. All are socketed 

for easy replacement should 
anything die on you. 


of the transition point remain misty. Perhaps | am lucky 
because LOAD and SAVE have never yet resulted in the 
dreaded message ‘LOAD ERROR” on my machine. When it 
came to inputting long streams of DATA (rather than pro- 
grams) | was not so lucky because there is no doubt that the 
blocks are either written too close or conversely, the tape 
motor speed is wrong because the programs frequently crash 
causing funny little groups of colons to be painted at random 
screen positions. However, study of one of the Workbooks 
(“PET CASSETTE No 4”) published by TIS points out that 
thsi tendency is due to some sort of software ‘‘mistake”’ in 
the part of the operating system ROM which handles the 
INPUT and PRINT#1 commands. Apparently the reliability 
is improved if the cassette motor is switched on for 0.2 
seconds in between blocks and they publish a simple sub- 
routine which handles the problem. Perhaps Commodore 
may feel they are ethically (if not legally) obliged to replace 
the ROM. After all, if the statement advertised as PRINT #1 
frequently prints colons instead of the required data and 
crashes, then PRINT#1 should be “‘repaired’’. After all, they 
have already swiped about IK of our memory, so they have 
no right to expect us to waste another block of precious 
RAM to rectify an inherent fault in the operating system. 
Perhaps Commodore may like to comment on these points? 


Manual Discourse 

The next grumble is directed at the so-called “PET USERS 
MANUAL” supplied with the machine. Considering the 
intention is to instruct the first-time user of a “home’’ com- 
puter in the mysteries of a new art, it fails miserably. Fran- 
kly, it is an atrocious document, unworthy of the brilliant 
piece of engineering it purports to explain. It gives the 
impression that it was written by an expert who was slightly 
bored and annoyed he was given the job of explaining it to 
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the common proletariat. It alternates between unnecessary | 
detail and condescending trviality. It was obviously never 
proof read because there are numerous errors. | wonder if 
Commodore (or indeed many other manufacturers in the 
home computing field) realise how damaging are the effects 


of a slovenly written manual. The advertising campaign 
indicates that sales are expected from the ranks of the “‘small 
businessman’’, It must be an entertaining sight to watch the 
face of one of them as he plugs in his PET, and opens the 
manual expecting to ‘‘dash” off a program which will handle 


all his VAT and other accounting chores. An article appeared 
recently in a well known trade journal which illustrates the 
kind of cloud cuckoo land that some people inhabit. Appa- 
rently ‘‘.. .most businessmen have the initiative and common 

sense to master a small computer in an hour or so...”. | 


Assuming such naive faith to be justified one would certainly 
need a little more than initiative and common sense to battle 
through the Manual. The alternative is of course to forget 
programming and buy the software on tape. But here lies 
another false idea because there is no such thing as general 
purpose software and however much a businessman spends 
on tapes there will almost inevitably be an awkward twist 
which is peculiar to his own system. This will require some 
“slight modification’ to the software, which is normally 
where the real trouble starts. It would be a good idea if the 
present manual was withdrawn and replaced by a simple 
account of the principles of computing, a short glossary of | 
terms, and clear, repeat clear, instructions on how to operate 
the machine. There should also be a straightforward list of | 
the BASIC statements and commands printed on a pull-out | 
card. The teaching of the BASIC language should be left to 
either a list of recommended books or perhaps the profits | 
could stretch to the inclusion of one free with the machine. 


ao 


The Language It Talks 
The version of BASIC used on the PET is excellent. Pity they 
couldn’t have included the MAT functions but perhaps a 
| plug-in ROM with these and a few more functions may turn 
up one day. One useful feature is the abolition of the word 
LET before every assignment statement. It is pleasant to be 
able to use it or ignore it at will. Another useful time-saving 
aid is the ability to use ‘‘?” instead of laboriously typing out 
| the word PRINT every time. One rather peculiar function 
included is “POS” which simply tells you where the cursor 
is! Can’t for the life of me fathom out why you would need 
to know where the cursor is because you can see the thing. . 
| . . but perhaps this is just a failure to grasp its hidden power. 
No hint of course from the manual... but | mustn’t start 
again on that. 
| An illustration of the foresight of Commodore is 
the provision of, what is almost certain to become an indu- 
stry standard, the IEEE-488 general purpose BUS. There 
| have been some discussions on the relative merits of this bus 
and a “rival” system called the $100 BUS. This argument 
seems pointless because the two systems are not intended to 
| be in competition. The |EEE-488 BUS is intended to handle 
peripherals, in fact a maximum of fifteen at one time can be 
handled. The $100 on the other hand is a MEMORY bus and 
belongs properly to the mini, rather than the microcomputer 
environment. It may be some time before PET users will have 
the courage and acquire the necessary knowhow to exploit 
the full potential of the [IEEE-488 BUS but it will certainly 
repay future study (after the initial novelty of the PET has 
been replaced by a desire to make it earn its keep). The 
USER PORT however is easy to use and providing you have 
some elementary electronic knowledge, particularly in the 
| field of TTL logic, it should enable the machine to control 
some very interesting external systems . . . model railways 
etc. It would be a pity to underuse the full potential of the 
PET by restricting its working life to number crunching and 
table printing. One little word of warning may be issued at 
| this point. Always use some form of buffer gate between any 
of the port pins and the external system, preferably opto- 
isolators. The conversion of analogue to digital (or vice 
| versa) is accomplished quite cheaply by a couple of Ferranti 
| ZN425E chips and the supporting software should not prove 
difficult, 


Machine Code Lack Disappoints 

| One disappointment to me was the absence of a machine 
code monitor; perhaps a full blooded assembler would be 

| asking too much. No doubt these are available on tape but 
it would have been nice to have found it was already in 
ROM. There will be several times during program develop- 
ment when the inherent slowness of a BASIC interpreter will 
cause frustration. It is during such times when the user would 
be willing to sacrifice the simplicity of a high-level language 

| for the lightning speed of a machine orientated conversation, 
perhaps a thousand times faster in some cases. Facilities exist 
already for leaving the shelter of BASIC and nipping into the 
hard logic world of the machine via the help of the User 
Subroutine function (USR) but without the help of a moni- 
tor it appears to be a tricky kind of operation, this may be 
due to lack of experience. 

The microprocessor used in the PET is a 6502 which 
is a kind of ‘tarted-up’ version of the 6800. The single index 
register has been split into two called the “X” and the “Y”’ 
registers and two new addressing modes have been included, 

| pre-indexed and post-indexed. Unfortunately, the second 
| accumulator has been sacrificed in the process which may be 
considered by some a rather severe restriction. 
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Display Yourself tgs 
The layout of the PET video “= 
display (which they call the % 
“TV” display) is straightforward, * 
40 characters per line and 25 lines 
giving a total screen area of 1000 — 
printing positions. Plotting graphs 
on such a limited resolution only 
yields crude displays but use of 
some ingenious routines given 
in the “GRAPHICS” (Work- 
book 3) by TIS enable an 
effective resolution of 4000 
points which is reasonably 
tolerable providing you 
are not a mathematical 
pundit. The position of 
the next print charac- 
ter is signalled by a 
winking cursor, to , 
my mind it winks 
a little toobrightly 
and is rather distrac- 
ting; a winking asterisk or full stop would have been ade- 
quate. Another example of Commodore’s foresight is the 
inherent provision of an 80 column line which is more 
standard for commercial printers. Thus, although the video 
line is only 40 characters, the program memory will allow 80 
characters. The ability to display in reverse lighting is very 
useful for italic text although it is possible to get into some 
weird fixes until the procedure becomes second nature. To 
clear the screen under program control we are told to use the — 
“reverse heart’’ but it is so easy to forget to cancel the 
“reverse” afterwards that | have decided to use 7?CHR$(147) 
which is a bit longer but less error prone. The special graphics 
characters are all that Commodore says they are and have 
been very carefully chosen to enable the most impressive art- 
work to appear on the display. It does take a lot of practice 
however before the keys can be controlled to act as a dood- 
ling pencil. It is a pity there is no provision for locking the | 
SHIFT key because it would avoid the feeling of strained 
tendons which could result from an attempt to keep it 
depressed simultaneously with a character. ay 
Lower case characters can be obtained by POKE 
59468,14 but they function as if they were upper case 
because you have to push the shift key to obtain them. | 
often wonder why, bearing in mind so many people will use 
the PET for maths and physics, that Commodore did not 
include the Greek alphabet set as a pokeable function; but | 
then, as far as | know, no other home computer has this 
facility. 


Expansion For Me | 

Having spent several hundred pounds on a PET the thought 
of spending any more fills the mind with horror but never- 
theless there will be a nagging desire to own one or two of 
the fascinating “extras’’. . . similar to the hi-fi addict’s 
complex. The greatest dream is probably the floppy disk 
because the ability to have about half a megabyte of backing 
store capable of delivering the wanted file in about a thou- 
sandth of the time it takes the lowly cassette to oblige is 
almost as fascinating as the tales from the Arabian Nights. 
Unfortunately they are expensive gadgets even if a single disk 
drive is considered satisfactory. But there are many reasons 
why a double disk is virtually an essential. The floppies 
themselves are prone to wear because they rotate inside their 
cover and important data should be periodically copied onto 
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A general internal view of thePET. 
All the umbilicial cables are 
terminated in plug/sockets 
so removal of any section 
is easily accomplished. 

The various ports are 
PCB edge connectors 
which feed out through 
slots in the case. 

The case has a strut 
built in, which holds 
the machine open 
as shown, fitted 

on the left hand side, 
a very useful addition. 








a fresh disk. A single disk drive is at a disadvantage here and 
a full copy protect via the RAM in small instalments is a 
lengthy project. 

The official PET printer is about £800 which, al- 
though probably worth it in terms of spec, is certainly out 
of reach of many people’s pockets. Perhaps it is a trifle over- 
spec, for the mass market and Commodore might like to 
consider the production of a cheaper model, with a less 
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Features 


* Viewdata and Prastel database access 
* Standard 74 key keyboard 


* Full facility Teletext reception (Ceefax, 


Oracle) 


sophisticated function repertoire? The first thing | will buy 
(if of course the Editor accepts this article!) is a second 
cassette recorder, perhaps the most valuable addition to a 


PET IMPRESSIONS 


PET which doesn’t place unnecessary strain on the finances, | 


and makes data file copying a simple exercise. The C2N is 
obtainable at the VAT inclusive price of about £60 and plugs 
straight into the PET without any interfacing or extra soft- 
ware support problems. 


Software = Laziness? 

There is an enormous library of software available for the 
PET. In some ways, this is a pity because it will tend to 
influence the new owner to become lazy, turning him or her 
into a ‘cassette parrot”. There should be an act of parlia- 
ment forbidding anyone who has bought a PET from pur- 
chase of program tapes for a period of one year from the 
date of owning it! In this way, the owner will have had some 
time to learn BASIC thoroughly and to have built up a 
degree of independance and develop a critical attitude to 
commercial software. At the risk of offending some of the 
software houses, the price charged for some of their work is 
downright robbery. To be tied to other peoples programs all 
the time is waste of the creative potential of the PET. It is far 
better and yields far more satisfaction to write your own 


program, even if it does take a few more bytes and uses a few | 


ugly twists which draw tut tuts from the professionals. 
Some of my colleagues can’t understand why someone like 


myself, who teaches programming and computers for a living, | 


should want to actually BUY a computer, Sometimes | won- 
der myself. One thing | can say... 1 don’t regret it and very 
few people who do buy them will, 





21L02 450ns 83p 
21L02 250ns 100p TRS-80 16K Upgrade Kit 
2114 450ns 495p 
2114 250ns 545p £64 for keyboard unit 
4116 300ns 725p 

£58.50 for expansion box 


Happy Memories 






* Fully expandable computer system 

* Memory-mapped TV display Ram 

* 24 row x 40 character, alphanumerics and 
graphics (224 individual symbols) dis- 
played in 6 colours plus 8B & W on un- 
modified colour T.V, 

* Expansion to full 64K memory 

* Supports both 54" and 8" floppy discs 

* Printer for hard copy of programs /teletext/ 
Prestel pages available 

* AS2Z32 port as standard 

* Standard power supply has spare capacity 
for expansion 

* General purpose interface card for extra 
RS232, 2 parallel ports and 2 cassette 


ports. 
* Provision for 16 levels of prioritized vec- 
| tored interrupts 
| SOFTWARE 
* Available in Prom, cassette and disc __ 
3K Tecs mini-basic, integer version with 
colour display 
* BK Tecs basic: full floating point version 
| of above 
* Tecs basic has been written to run existing 
basic programs with little or no modi- 
fication 
* Tecsbug: Powerful machine code monitor 
| * Tecsoft: Offers full software back-up for 
Tecs 
A range of software to exploit the full 
potential of the Tecs system is under 
development 


(Kits available direct from Technalogics only) 


| Please send for further details (large S.A.E, 13p stamp please) or order now (specify rack 


* Full Viewdata editing keyboard optional 
| ey standard Motorola 6800 C.P.U. 
ip 

* Program access to Telasoftware and on 
screen info. 

"To new Teletext/Prestel display spaci- 
fication 

* High quality plug-in PCB's, gold plated 
connectors, PT holes 

* Fully expandable Tecs Bus structure 

* Kansas City standard cassette interface 

* Full documentation pack 


HARDWARE 
All systems can be expanded later, this 
also includes Prestel facilities. 
Kit Built 
* System Ti Teletext, 3K 
Basic, 4K user Ram fee6 £1176 
System Tz Teletext, moni- 


£1406 
£1335 £1636 
6 fi7s 


£1835 
T4 'Prestel svetam’ 
Teletext, Prestel, 4k am, 


3K Basic N/A £1966 


} or tabletop version) from your dealer orin case of difficulty direct from Tecs Sales Dept., 


TECHNALOGICS LID. 


All orders dealt with in strict rotation, carriage 
and insurance paid. All prices subject to 15% 
VAT. 


8 Egerton Street, Liverpool L8 7LY. Tel. 051-724-2695 
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Floppy Discs by VERBATIM £21.50 box of 10. 
(Mini soft sectored for APPLE. PET. TRS-80 etc:) 


We stock the full NASCOM range of 


Large quantity of 74LS stocked along with many 
other components, free lists sent upon request 


TEXAS IC SOCKETS 8 14 16 18 20 22 24 28 40 
Solder tail pence:10 11 12 16 #=%@W 19 #21 27 #37 
Wire wrap -- 24 36 39 46 58 61 63 70 109 


| Gold plated S100 edge connectors £3-25 each 3/£9-50 
4.7 & 8 way DIP switches. all at 85p 
of wire wrapping equipment: Wrap-Strip-Unwrap tool £5-97 





products | 










We keep a full range 






50 foot reel of wire £1-64 Just-Wrap tool with 50 wire £12-21 





We've got Euroconnectors 











Educational & Government | y 


| orders welcome Min £10. 
| z Z - ; | — | 


Shop open ten until six Access & Barclaycard 
Prices inc VAT, orders below £10 add 25p p&p _ 


19 Bevois Valley Road, Southampton, 
Hants. 502 OJP Tek: (0703) 39267 
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January issue on sale December /th 


Containing constructional details of five projects including a superb 
DIGITAL FREQUENCY METER and a very hi-fi MOVING COIL PREAMP 
Amongst the usual array of brilliant features you will find KIRLIAN 
PHOTOGRAPHY full explained and DEEP SPACE PROBES beautifully 
detailed. Miss a single page and you will weep long into the cold winter 


nights. 





SUUWASUG electronics 


DEPT. E.T.1. 56, FORTIS GREEN ROAD 
MUSWELL HILL, LONDON, N10 3HN 
SPECIAL OFFER FOR ETI AND CT READERS ONLY 
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USE OUR “ORDER RING” LINES 
ees 01-883 3705/2289 


VAT INCLUSIVE PRICES. P&P 25p 


You've heard about it 
Read about it — HERE 4 is 


AVAILABLE EX-STOCK Y V,* 
COMPLETE KIT AS PER ¥ 5 9,2, 
MANUFACTURER'S SPECIFICATION YA Sa *o 


With provision for 8K on board expansion. Excludes 4118 x 8x 





S 

"INCLUDES FREE 16K EXPANSION ha On ® 
4 
4 


VALUE £140 includes ALL parts with every kit 
eS 


NASCOM-2 £295 in mee | Sage 


ON DEMONSTRATION NOW _16K EXPANSION WORTH £140 | Ge 


AVAILABLE ONLY FROM US ON THE COUPON BELOW 
OPTIONAL EXTRAS [ 














8 OFF 4118* 
3 AMP POWER For NASCOM-2 
SUPPLY \a7; PURCHASERS 


£29.50 Post £1 5 Farly 
For NASCOM-2 ' £80 Delivery 


RS232 COMPATIBLE 
80 COLUMN PRINTER ., oAsmapena tee 


| Lis once £550 If se £325 roe | 


FULL MANUFACTURER'S WARRANTY — DON’T DELAY. ORDER TODAY 


Please send me my NASCOM-2 KIT with the FREE 16K EXPANSION 
for £295 + VAT. 
| enciose remittance Io Cover 


Name & Address 


Also in stock NASCOM.1 @ ELF @ TRS80 as previously advertised 


HENRYS 


Computer Kit Division 
404 Edgware Road, London, W2, England 
01-402 6822 

























24 TUNE DOOR CHIMES 


DOOR TUNES £17.13 + VAT. 
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PROGRAMMABLE £29.50 + VAT. 
COLOUR CARTRIDGE T.V. GAME 
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§ Game ~ COLOURSCORE Ii — £12350 + VAT. 
10 Game COLOUR SPORTSWORLD £22.50 + VAT. 









STAR CHESS — £56.09 + VAT. 
PLAY CHESS AGAINST YOUR PARTNER, 










CHESS CHALLENGER ¥~— £85.65 + VAT. 
PLAY CHESS AGAINST THE COMPUTER. 
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ELECTRONIC CHESS BOARD TUTOR 
£17.17 + VAT. 
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OTHER CHESS COMPUTE FAS 1N OUR RANGE INCLUDE Degiiners Dut aso Tat ESteisned Pavers warning 10 ply 
CHESS CHAMPION — 6 LEVELS £47.39 = Serie! Mess Un Dntais the eectron® chessboard with 
+ VAT. S¢ CHESS PreCes, & OS page explanatory Dookiet and a ser of 
CHESS CHALLENGER — 10 LEVELS — colle sla, Popa 66 sith tine rrictoa testes ois Moana dled 
£138.70 + VAT. ards, 16 check mate postions, 9 minature games, § 
BORIS — MULTI-LEVEL TALKING i ngs, J Ge Gomes, <6 chess problems and ¢ master 
DISPLAY £163.04 + VAT. 













CHECKER CHALLENGER 2 LEVELS £43.00 + VAT. 
4 LEVELS £78.00 + VAT. 









AJD DIRECT SUPPLIES | LIMITED, ten CT.12102 Bellegrove Road, 
Welling, Kent DA16 30D. Tel: 01-303 9145 (Day) 01-850 8652 (Evenings) 
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the new TEXTIE MARK FIVE 
mescom i word rrocessor 


sFrowerful features include: 


% WORD WRAP-ROUND ON UP TO 120 COLUMN LINE 
* AUTO LATERAL OFFSET MOVES PAGE SIDEWAYS 
* FULL PRINTER CONTROL marsin-spacing-lensth 
™ POWERFUL EDITING, LATCHABLE SHIFT ETC.:ETC. 
*% RELOCATABLE ERROR CHECKED TAPE READ & WRITE 
ON 


CASSETTE WITH DOCUMENTATION P/P ONLY 13,50 
REQUIRES T4 AND A MINIMUM OF 8K RAM EXPANSION 


for adults” amusement onlw 
sootnssaver 

SKK IK KK IK KK KK 

BASED ON ANCIENT WRITINGS “soothsayer” MAKES AN 
IDEAL PARTY GAME ANY TIME OF THE YEAR ANSWERING 
QUESTIONS ABOUT MARRIAGE: PERSONAL WEALTHs ETC. 
USES LARGE AMOUNT OF DATA IN FORMING ITS REPLIES 
BUT WILL RUN ON AN UNEXPANDER WASCOM 1. ASK YOUR 
FRIENDS TO JOIN YOU IN SOME OF THE MOST ENJOYABLE 
COMPUTER ENTERTAINMENT AVAILABLE. SELLS AT 6.50. 


ORDER TODAY RIRECTLY FROM: 
THE SOFTWARE PUBLISHING COMPANY 
8& CHURCH SIDE, MANSFIELRs NOTTS 
Telerhone: (9623) 29237 


TELEPHONE ORIIERS BY ACCESS 



















MICRO-COMPUTERS ARE 
NO FURTHER BUSS 
STOP 
THAN THE 
Petsott 
Send for Catalogues 
“¢ commodore 
Standard PET with 8K memory £515 
16K RAM and New Large Keyboard £632 
32K RAM and New Large Keyboard £745 
PET 3040 Dual Mini-floppy 343K £745 
PET 3022 80 col. dot matrix printer with tractor feed £604 
PET C2N External Cassette Deck £51 
KIM1 Micro system £93 
KIM3B Memory Expansion £121 
KIM4 Motherboard £65 
NASCOM 
Nascom-1 £165 
Nascom-2 £295 


AKG — AKAI — BELL & HOWELLL — BEYER — REVOX 
NEAL-FERROGRAPH — TANDBERG — UHER, ETC. 


Ask for our industrial price list 


WATCH THIS SPACE 
All prices plus VAT 


Carriage will be charged at cost 


Ring Rod for details and demonstration or 
just call in at the BUSS STOP 


255a St. Albans Road, Watford, Herts. 
Phone: Watford 40698 or Newport Pagnell 610625 
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SO FTY Software Development System Hig, 








e Direct output to TV 
On board 2704/2708/2716 EPROM 
programmer 

e High speed cassette interface on 

@ 1K byte monitorin2708 EPROM “= 
e 1K byte RAM, 128 bytes scratchpad RAM 
i) 
oO 


Reprogrammable to’other applications 
Any external memory device can be displayed on screen to copy 
on to tape or into EPROM 

e Access at card edge to all buses 

@ 22 in/out Ports 

e Multi-function keyboard 

e Standard card width of 114mm for 19 inch systems 

@ High quality double sided, solder masked PCB with component 
designations (all |.C. sockets included in kits) 

e Comprehensive manual covering assembly and use 


SOFTWARE DEVELOPMENT 


To develop software hexadecimal data is entered via the keypad 
into the working RAM. This is displayed on-screen so that the con- 
tents of every address are clearly seen. By connecting the address, 
data and control buses (at the card edge) to the system under 
development, an external microprocessor may access SOFTY’'s 
memory executing the resident program in RAM and/or EPROM, 
halting at set breakpoints if desired. In this way data may be 
quickly altered until the required program is complete. Any pro- 
gram may be stored on cassette for later use or written directly 
into EPROM for use by the external system, independent of 
SOFTY 

SOFTY Prices: SOFTY Kit — £92.00 (inc. VAT, p & p) 
Development Kit (SOFTY Kit + 2708 EPROM + Zero insertion 
force socket for EPROM programmer + 43 way card edge con- 
nector + Ribbon cable and 24 pin header plug for connection to 
the system under development) — £113.85 (inc. VAT p & p). 
Built development kit — £136.85 (inc. VAT, p & p). Power supply 
kit — £17.25 (inc. VAT, p & p). WRITE/PHONE FOR FULL 
DETAILS. 


MODEL 14 EPROM ERASERS } 






emcee ERASER UVEO 





—_— — x teen 


‘ 
- 
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MODEL UV141 EPROM ERASER 


Fast erase times (typically 20 minutes for 2708 EPROM) 
14 EPROM capacity 

Built-in 5 to 50 minute timer to cater for all EPROMs 
Safety interlocked to prevent eye and skin damage 
Convenient slide-tray loading of devices 

‘MAINS’ and ‘ERASE’ indicators 

Rugged construction 

Priced at only £89.70 (inc VAT, p & p) 


MODEL UV140 EPROM ERASER 


Similar to Model UV 141 but without timer 
Low price at only £70.73 (inc VAT, p & p) 


WRITE OR TELEPHONE FOR FULL DETAILS OR SEND CHEQUES/OFFICIAL COM- 
PANY ORDERS TO 


GP Industrial Electronics Limited 


Skardon Works, Skardon Place, North Hill, Plymouth 
PL4 8HA. Telephone: Plymouth (0752) 28627 


TRADE AND EXPORT ENQUIRIES WELCOME 
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A talking, 
talking point or two? 


peech and language have been the natural way of 
communicating information for thousands of years 


and writing, particularly in its new form of computer 
data, is a comparitive newcomer. This results in an interface 
problem between men and machines. A computer finds it 
easy to output written data on a VDU screen and to accept 
data from an ASCII keyboard, but to ‘speak’ the results and 
to ‘listen’ for instructions is enormously more complex. This 
would, however, be an ideal situation because the computer 
would literally talk your language. It would also be far more 
efficient because you can listen at a faster rate than you can 
read and you can talk at a 
faster rate than you can type. 
Also, this natural interface 
releases the operator from the 
VDU screen or keyboard, 
enabling them to perform 


NASAL 


the fricative, the ‘S’ sounds. These are produced by blowing 
air inbetween the teeth and lips. For example the following 
word has several fricatives, ‘TWELFTHS’. 

Nasals are yet another type of phoneme generated 
by closing the mouth and allowing the sound to exit via the 
nasal cavity. The last type of sound to be considered is the 
stop consonant, (a plosive), which is characterised by a sud- 
den opening of the mouth. This produces a period of silence, 
(a stop), and then as the mouth opens the formants rapidly 
move towards their target positions. For example, the stop 
consonant GA starts with a rapid opening of the mouth, the 
formants moving quickly to take up the position of the AH 
vowel. If a short noise burst is introduced at the start the 
phoneme becomes KA instead of GA. A table of phonemes is 
given in Fig.4. Using this list it is possible to phonetically 
spell words and phrases, the spelling actually describing the 
sound structure of the words. 

Pitch is often used in 
speech to impart some infor- 
mation. If a particular word 
in a sentence needs to be em- 
phasised then the pitch might 


other tasks. There are several ae CAVITY ; rise until it reaches that point 


machines presently available | 
that can talk and listen, but FY aon 
: * » L 
before discussing them it io ff PHARYNx 
would be useful to describe say : 7 
how natural speech is pro- Raees ache 
duced. PALATE 


and then fall, thus stressing 
that word. Other stress mech- 
anisms are volume and tim- 
ing. 

This brief description 
Of speech generation shows 
how complex the system is. 


The Vocal Tract oe TONGUE Machines that talk will also 


HUMP 
The vocal tract (Fig.1) is an | VELUM 


air-powered sound generating 
system. When we expel air 
from the lungs it has to pass 
around the vocal cords. These 
are a pair of muscular tissues 
which may be voluntarily ten- 
sioned. When they are so, the 
airflow causes them to buzz, 
(just like a reed in a reed 
instrument), the pitch of the 
buzz is then acoustically fil- 
tered by the rest of the vocal 
tract, which has some very 
complex patterns, (Fig.2). In 
fact the vocal tract looks like 
| a multi-peaked acoustic resonator. The peaks are known as 
_ formants and they change position as the tongue hump and 
lips move to form different sounds. This process is known as 
mouthing or articulation. This dynamic filtering that changes 
the vocal cord buzz into speech. Some typical formant fre- 
quencies for steady state vowels are given in Fig.3. 

If speech were merely composed of a few steady state 
vowels it would be quite simple to synthesise. It isn’t, there 
are many other phonetic elements. Take for example the 
word HOW. This has two sections, an aspired H and then the 
OW sound which is a vowel glide from the AW vowel (as in 
down), to the OO vowel (as in too). The vowel glide is 
known as a dipthong and is generated by rapidly altering the 
shape of the vocal tract. Some other dipthongs are :— BAY, 
BUY, BOY and HOE. The aspired H sound is produced by 
lowing air through the vocal tract whilst mouthing the ER 
vowel as in BIRD. Note that the vocal cords are not pro- 
ducing a buzz, the sound is made by filtering noise. This type 
| of sound is known as unvoiced; voiced sounds being produ- 

ced by the vocal cords. Another type of unvoiced sound is 


Fig.1. The human vocal tract. 
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have to perform the same 
complex tasks. 


Electronic Speech Production 
There are many ways to gen- 
erate speech electronically. It 
could simply be converted 
into a digital code (Fig.5), 
which could be recalled from 
a memory when required. 


* eae This method produces high 


quality speech, but uses up 
very large amounts of mem- 
ory. The speech produced has 
the same accept and inflec- 
tion of the original speaker 
and new speech can simply be entered by a repeat recording. 
It is possible to store the speech as a series of disconnected 
words and phrases which can be recalled and reassembled 
into a variety of phrases. There is a commercial data entry 
system that operates on this principle, (Fig.6). This is a stock 
ordering/availability system for garages. Each user has a data 
entry keyboard/loudspeaker terminal that connectes into the 
telephone system. When a user wants to order a seat belt say, 
they phone up the distributor and then type in the part 
number of the component that they require. A series of 2 
tone signals are sent down the telephone line, which are 
decoded at the other end and the data is sent to the com- 
puter stock control. This looks at its memory to see the price 
and delivery for the part and then selects stored words from 
a drum storage unit. These words are then strung together 
to form a sentence which is then spoken to the user at the 
other end of the system. 

Note that the user has to use a keyboard to input 
information and the speech storage unit has to be a drum 
because of the vast amounts of data required. Most of the 


65 


“L6K0-575 


Telesensory systems speech generation unit. Available as either a 24 
word calculator vocabulary or two 64 word general purpose 
vocabularies. The speech is in ROM. 











aes — 


The Microspeech synthesiser, 


FORMANT 1 


FORMANT2 FORMANT 3 


VOWEL ‘EE’ 


AMPLITUDE AS IN HEED 


270 3290 ~3010 Ss FREQUENCY (He) 
FORMANT 1 


FORMANT 2 






FORMANT 3 


YOWEL "Oo0° 


AMPLITUDE AS IN WHO 


FREQUENCY (Hz) 





300 —~“F70 740 


Fig.2. The output spectrum for two vowels. Spectrum is equal to the 
frequency response of the vocal tract times the excitation waveform. 








| FORMANT FREQUENCY 
EXAMPLE VOWEL F4 F2 F3 










HEED =| EE | 270 | 2290 | 3010 | 
HID | 1 | _390 | 1990 | 2550 __ 
HAD | AE | 660 | 1720 | 2410 
PAW | Aw | 570° 
WHO | 00 | 300 | 870 | 2240 


| Fig.3. The vocal tract resonances for steady state vowels. 
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information in speech is redundant, there are many repeated 
waveforms that are not unique. It is possible to produce 
speech from very little data but this requires the use of a 
speech model. The rest of this article is a resume of speech 
based products on the market. 


Microspeech — Synthesis By Rule 
Microspeech is a speech synthesiser that generates speech 
from phonetic text. It is a peripheral device that plugs Into 
the SWTP and MSI microcomputer bus. It uses a synthesis 
model to produce the speech, (Fig.7). An oscillator is used 
to simulate the vocal cords and a noise generator for the 
unvoiced sounds. Three voltage controlled filters are used to 
simulate the action of the formants and a fourth is used for 
the fricative sounds. By supplying the model with the correct 
9 parameters, (4 for amplitude, 4 for resonant frequency, 
1 for pitch), it is possible to produce synthetic speech. These 
parameters are generated by the software which in turn Is 
driven by phonetic text. For example, if you wanted the 
computer to speak the phrase ‘Well, it can do with me’, the 
phonetic spelling would be entered ‘WEHL IHT KAAN DOO 
WIHTH MEE’, (see Fig.4 for list). The programme then 
computes the 9 parameters which it then delivers to the 
synthesiser as frames of data, (8 bit resolution), every 50m 
Sec. This data is then converted into 9 analogue control 
voltages which drive the model and so generate a speech 
output. The amount of storage required is very low indeed, 
all that needs storing is the ASCII characters of the phonetic 
spelling. A 1K buffer can hold 90 seconds of speech. The 
programme is available as a speaking BASIC option. 

A second version of the synthesiser will shortly 


VOWELS *—DIPTHONGS NASALS 





ASPIRATIVE 


Ca [Har 


FRICATIVES 

F | FAT 
THING 
SAT 
SHUT 
THAT 
VAT 





200 
AZURE 
CHURCH 
JAM 


Fig.4. The table of phonemes. 
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become available, MICROSPEECH II, (Fig.8). This has its 
own dedicated microprocessor, a 6802 with the program 
stored in EPROM (two 2716). The machine is a stand alone 
device which receives its instructions as phonetic text via a 
standard teletype interface. The speech model uses a more 
complex filter structure with a male/female option. Other 
manual controls are pitch and speech rate. An internal 
amplifier/loudspeaker provides the speech output, 


Speak And Spell 
The Speak and Spell unit is a teaching aid to assist children 
with spelling. The machine asks the child to spell a series of 
words which have to be entered via an alphabetic keyboard. 
An alphabetical display provides a visual indication of the 
entered data in addition to the machine speaking the letters. 
When the word has been correctly spelt, the machine says, 
‘THAT IS CORRECT, NOW SPELL ........ ’, The vocabu- 
lary is about 200 words and is expandable with plug-in mod- 
ules. It is possible to construct phrases from the individual 
letters of the alphabet, for example ‘L,O,I,C,U,R,O,K! 
(translation; “Hello, | see you are OK”’). 

The hardware consists of a dedicated microprocessor 
(a modified TMS1000), two large 128K bit ROMs and a 
speech synthesiser, (Fig.9). The system is based on linear 
predictive co-efficients which is a method of producing 
speech with very high intelligibility but requiring only 
medium data storage, about one percent of that needed for 
a direct conversion method, To produce speech the micro- 
processor addresses the ROM and extracts the linear predic- 
tive co-efficients, which are then decoded into 12 speech 
synthesis parameters. Two of these parameters determine the 


SPEECH | MICROPHONE 





vi oe 
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Speech Lab recognition hardware. 


REMOTE TERMINAL ORDINARY 


TELEPHONE 
N 
LOW PARS ANTI ALIASING FILTER a I VEOARD LINE BATA 


; 






FILTER 









2 TONE 
DECODER 





DATA INPUT 
KEYBOARD 









INTER/ 
FACE 





SPEECH BANDWIDTH 
LIMITED TO 4KHz 


-. DATA 80K BITS/SECOND 
MAGNETIC 


PICK UP 
ADDRESS , 
En a Boe Errasecoun Fig.6. A typical data entry system. 


200 WORDS REQURIES 
8 MEGABITS 


——_ DATA 
FRICATIVE 


——_—_________... ANALOGUE OuTPUT 


\ Low ASS 


P 
FILTER 





FILTER TO AMPLIFIER 


REMOVE 

QUANTIZATION 

EFFECTS | )) SPEECH 
OUTPUT 


SON LOUDSPEAKER 


Fig.5. The electronic storage of speech. Fig.7 The Microspeech model of the vocal tract. 


VOCAL TRACT MODEL 





COMPUTING TODAY DECEMBER 1979 67 


SPEECH SYNTHESIS 


voiced/unvoiced decisions, pitch and amplitude and the other 
ten parameters the formant positions in the digital speech 
model, Data generated by this model is fed into a DAC which 
then drives a small loudspeaker. 

The Speak and Spell chip set is not at present avail- 
able, but someday perhaps it will be. This will enable the 
constructor to produce fixed vocabulary voice output units, 
probably with a considerable choice of words, (a few thou- 
sand). The new Tl home computer is available with a speech 
output option, based on this system. 


Talking Calculators 

Telesensory systems make a range of products for the blind, 
one of which is a talking pocket calculator which speaks the 
results of the computation. The unit has a fixed vocabulary 
of words which are stored in a ROM. They also sell separat- 
ely a printed circuit board containing the speech electronics, 
with three vocabulary options, one with 24 words, the other 
two with 64 words. For a small consideration they will, | 
believe, produce a custom vocabulary ROM. 

Another blind aid from Telesensory Systems is an 
electronic reading device. The operator uses a handheld 
miniature camera to scan the printed page. The typeface is 
analysed, using pattern recognition techniques. The spelling 
of the text is then determined and is then converted into 
phonetic text to drive a speech synthesiser which actually 
‘reads’ the printed text. The problems involved in perform- 
ing all these processes are enormous but the company claims 
good results with a wide range of typeface. 


Speechlab 

In the film ‘2001 A Space Odyssey’ the two astronauts had 
to find a soundproof enclosure so that the computer could 
not hear what they were saying about it, although they 
didn’t know it could lip read. Lip-reading computers are stil] 
science-fiction, but speech analysing ones are here. Heuristics 
make a plug-in peripheral unit for the S100 bus. It can recog- 
nise 64 words in real time with a 95% success rate. The unit 
has to be trained. You speak the word TELEPHONE and 
type in this word. Next time you say this word the unit will 
recognise it and perform some ‘telephone’ related task, as per 
your program. This could be used as some sort of data 
entry, inventory control or speaker verification. 

The unit contains some analogue filters that analyse 
the audio input into three frequency bands. The time varying 
energy levels in these bands are then used to perform effec- 
tive pattern recognition of the speech input. It is important 
to use a vocabulary of words that have significantly dis- 
similar phonetic clues. Similar words like THREE and FREE 
may well become confused. 


Some Other Products In Brief 

* ANGLOPHONE is software sold by Upper Case. It converts 
normal spelling into phonetic code suitable to drive the 
Votrax and Computalker speech synthesisers. 

* THE APPLE microprocessor has a voice output. It is a 
direct storage method using delta modulation. You speak 
into a microphone and the speech is stored on a minifloppy 
disc. Also at the same time you type in what you have just 
spoken. The computer can then recall the phrase which it 
Outputs as speech. 

* COMPUTALKER is a speech synthesis by rule, plug-in 
peripheral, for the $100 bus. It is driven by data generated 
from a programme controlled by phonetic code. Two other 
models are available, one for the TRS-80 computer, and one 
for the Apple I! computer. 

* ITT have just announced a digital speech synthesizing 
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TELETYPE 
INTERFACE 


) SPEECH RATE 


MICROPROCESSOR 


DEDICATED 





ADDRESS BUS 


oO | 
— 
> 
ADDRESS 
9 PARAMETERS 


AMPLIFIER 


«>< 


LOUD SPEAKER 


MALE FEMALE 


{ VOICE 
SELECT! 


Fig.8. The block diagram of the Microspeech 
unit. 


AUDIO 
TRANSFORMER 





DIGITAL DIGITAL 


LINEAR 
PREDI was SPEECH a TO ANALOG 
DECODERS SYNTHESIZER CONVERTER 


MINIATURE 
LOUDSPEAKER 


Fig.9. Speak and Spell's hardware 
configuration. 





integrated circuit. The device stores a vocabulary of more 
than 20 words plus some control circuitry on a single VLSI 
MOS IC. Its intended use is for talking clocks and other fixed 
response devices. 

* The Master Specialities Company produces a programmable 
voice readout system. The MSC Model 1700 Voice System 
can produce up to 16 words of high fidelity voice readout, all 
the hardware being on one circuit board. 

* The VOTRAX company has a stand alone speech synthe- 
sizer. It is driven by phonetic text, which it converts into 
speech by using its own deducated microprocessor, software 
and speech model. The user can manually set the speech 
pitch and rate. 
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CHRONO CALENDAR 
SET STAART-STOP 


TIME 
LAP- PRESET 


MARTEN 





We feel we ve got to tell you carefully about 
this offer which we're introducing for the first 
time. Why? Because our price is so enor- 
mously lower than anywhere else you may 
suspect the quality 

The display is LCD and shows the seconds 
as well as the hours — and minutes — press a 
button and you ll get the date and the day of 
the week 

Press another button for a coujple of 
seconds and you have a highly accurate 
stopwatch with hundredths of a second dis- 
played and giving the time up to an hour. 
There is a lap time facility as well — and of 
course a back light. 

Our Chrono comes complete with a high 
grade adjustable metal strap and is fully 
guaranteed. 


£11.95 


(Inclusive of 15% VAT and Postage). 
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 ALARM- CHRONOGRAPH StARE SOP \ 
LIGHT DUAL TIME =aLARM SET 


E SELECT ALARM READ/STOP 
TIME SET/SRESET SET RESET 


This new addition to our unbeatable 
selection of bargains is no ordinary LCD 
watch. It's a slim, multi-function, dual 
time chronograph alarm watch, no less. 

This model will show hours, minutes, 
seconds, date, day of the week, stop 
watch, split time, alarm and alternate dual 
time zone — not all at once, of course. 
There is also a night light. 

Hours, minutes, seconds and day of the. 
week are displayed continuously, while 
the date will appear at the touch of a 
button. The day of the week is indicated 
by a flag. When used as a stopwatch, the 
maximum count is 0.1secs. short of 
thirteen hours. 


£19.95 


(Inclusive of 15% VAT and Postage). 


To: To: 

LCD Watch Offer ALARM/CHRONO LCD WATCH Offer, 
CT Magazine CT Magazine, 

145 Charing Cross Road, 145 Charing Cross Road, 

London WC2H OEE London WC2H OEE 


Please find enclosed my cheque/PO for 
£11.95 (payable toCT Magazine) for my LCD 
Chronograph. 

Name 


_Address 


Please allow 28 days for delivery 


Please find enclosed my cheque/PO for 
£19.95 (payable to CT Magazine) for my 
Alarm / Chrono LCD watch 


Name 


Address 


Please allow up to 28 days for delivery. 
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John Wike 


his circuit came into being because of a desire to 
simulate on a Nascom some of the video games that 
can be found tn pubs and clubs. It soon became clear 
that the character set (font) of the existing alphanumeric 
generator, whilst being useful, was not extensive enough to 
provide really interesting displays. In fact, graphics gener- 
ation was required. 

At present there seem to be two common types of 
graphics generator systems in use. The first type, as used in 
Teletext, splits each character cell into six blocks and assigns 
one bit of the character code to each block to determine 
whether it shall be white or black. This gives a low definition 
structure which is alright for large diagrams, but not for the 
sort of display required. The other type, as used in Triton 
etc, features a second character generator (in PROM) to give 
characters of equal definition to the alphanumerics. This 
would have been exactly what was needed, except that the 
character shapes would need to be defined at the time the 
PROM was programmed. The inflexibility this gave was 
unacceptable. 

What was obviously required was a RAM that could 
be addressed by the microprocessor and filled with the 
appropriate font from a table at the start of each program. 





Addressing 
To understand how the RAM can be addressed, consider the 
alphanumerics generator. It can produce 128 characters so 


| a seven bit code (128 = 2") will select a particular character 


block within the generator. Each character consists of 16 
lines on the screen so a further four bits will inform the 


_ generator which line the VDU is currently displaying. 


Thus, if the VDU is showing the top line of a letter 
‘A’, the generator input will be 410 (41 = ASCII ‘A’, 0 = 
line zero of character). Similarly, the input for the bottom 


line of aletter ‘T’ would be 54F. 








The output of the generator is a seven bit parallel 
word representing the white (1) and black (0) portions of 
the character line addressed. The RAM graphics generator 
will therefore need to be programmed with each line of each 
character required. 


Choice Of RAM 
Believe it or not, the main requirement of this circuit was 


_ that it should be useable on a minimum Nascom! Any pro- 











gram would therefore use less than 1K bytes. As this would 
have to contain the graphics font there was obviously a prac- 
tical limit to the size of font that could be handled and 
therefore the size of RAM needed. 256 bytes was thought to 
be the most reasonable figure, and this would give either 16 
characters of 16 lines each or 32 characters of 8 lines each, A 
limitation of 16 characters seemed rather restrictive so the 
32 character scheme was chosen. This had the added advan- 


_ tage that in order to maintain the same character aspect ratio 


as the alphanumerics, ie. one dot horizontally to two lines 
vertically, the output of the RAM only required four bits. 
The complete generator could therefore consist of one 
256 x 4 RAM. 

Did | just say advantage? Because the video circuits 
can sample the RAM at any time, its outputs must be con- 
stantly enabled. However, its inputs are connected to the 


COMPUTING TODAY DECEMBER 1979 





The prototype PCB. The strip socket is for the RAM. 





CPU data bus — it has to be programmed, remember, The use | 


of tri-state buffers would have meant a larger circuit board, 
so 256 x 4 RAM with separate input and output pins was 
needed. A search of data sheets yielded one device that 
satisfied these criteria: the 2101. With a Z80 working at 
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A simple to build add-on for 
your Nascom, its memory 
mapped don't forget! 


T 


2MHz the standard 1uS version is not really fast enough, and | 


to be on the safe side the 650nS version, 2101-2 is used. It 
must be said that this family of RAMs have not previously 


been common on the amateur market, but hopefully some 


kind suppliers will start stocking them. 


Wherefore Art Thou RAM 


Because the alphanumeric generator only requires seven | 


character select bits, it is possible to use the most significant 


bit in the VDU to select either a graphics or an alphanu- | 
merics Output. This means that the graphics character codes | 


will be in the range 80 to 9F. 


The position of the RAM on the microprocessor | 


memory map is very much up to the individual. For a mini- 
mum system the best position is 1000 to 10FF, as discussed 


later, but it must be remembered that it is Write Only Mem- | 


ory. Thus although the least significant four data bus bits can 


be written Into the RAM, its contents cannot be inspected 


by the CPU. 


The Nascom Connection 

The design of the circuit is based on a philosophy of using a 
minimum of existing connectors on the Nascom for all the 
interconnections. Indeed, the character generator socket and 
the edge connector between them carry all the necessary 


lines except two. These are the most significant VDU data bit | 


and one of the inputs to the video shift register (earthed on 
the Nascom). Luckily there are two unused pins on the char- 
acter generator socket (IC16) so these can be used. (The 
alphanumeric generator, IC16, is of course going to be 
transferred to the new board). As the VDU bit must be 
latched there are three links to make on the Nascom board: 
1) 1C28 pin 18 to IC17 pin 18 (VDU bit 7 to latch 
input) 
2) IC17 pin 19 to IC16 pin 14 (latch output to char- 
acter generator) 
3) Disconnect IC15 pin 6 from earth and connect to 
IC16 pin 10 (one bit of character output to video 
shift register) 
The connections to the character generator board are made 


via two DIL connectors — a 24 way for the VDU and power 


supplies, and a 16 way for the CPU busses. 


Decoding 


In a minimum Nascom system the easiest way of selecting a | 
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block of external memory is to use one of the top four add- 
ress lines connected to the MEMEXT input (I shall consider 
A12). When the line is low the Nascom memory is selected 

| and when it is high the Nascom is deselected. The high state 
can then select the external memory. This is the arrangement 
on the graphics board. 

However, if the board is to be used in an extended 

| system there is a good chance that a decoder with active low 
outputs will be in use (cf. 1C36 on Nascom), There is there- 
fore an inverter and link option to allow either polarity of 
select input. Once the correct polarity has been selected this 
input can be used to change the addresses of the RAM and 
allow the WR input. 

The relative timing of the ends of the WR and MREQ 
signals from the Z80 is such that, in a minimum system with 
no gate delays, the MREQ signal cannot be included in the 
address switching. This means that the presence of a high on 
A12 is the only reliable way of changing the RAM addresses. 

However, during input/output operations the CPU 
transfers information on the high order address lines so any 
graphics characters on the screen will assume random shapes. 
To overcome this a second link option allows the generator 
output to be blanked under these conditions by strobing the 
output selectors. Corruption of data is prevented by dis- 
abling the RAM when both A12 and MREQ are high. 


The Board 
The graphics board measures 3” x 5%” and contains both 
character generators, four 74LS157 data selectors, one 
74LS00 address decoder and the two DIL connectors, 
| You will see that the circuit diagram is straight- 
forward, the only problem being the link options. Read the 
previous section again before wiring them. The input shown 
as Al2 should be connected to the select signal you have 
decided to use. 
If you are connecting to a minimum Nascom rem- 
-ember to change the memory select link LK5 to EXT and to 
oon the A12 pin on the edge connector to pin 40 (MEM- 
EXT). 


Troubleshooting 

When the unit is completed check very carefully for shorts 
between the four supply lines (0, +5, —3, +12) and any other 
lines by examining the tracks on the board, then connect to 
the Nascom and switch on, 

Type tn some characters and observe the display. Any 
vertical jitter is caused by coupling in the cable to the charac- 
ter generator socket. Shorten this cable and if necessary use a 
separate cable for the row select signals to pins 21, 22, 23 
and 24. Incorrect characters are probably caused by shorts 

| on the board between inputs and outputs. 





Top view of the prototype board showing links. 
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The copper side of the board. 





The Nascom video circuit is very sensitive to the 
width of the shift register load pulse. This board increases 
that sensitivity, so if you have not already made the follow- 
ing modification you will have to do so now: cut the track 
leading to IC18 pin 5, and connect it instead to 1C18 pin 12. 

Put a group of characters on the top (unscrolled) line 
by using the Memory Modify command (M) starting at add- 
ress BDO. If you enter the codes 31, 32, 33, 80, 81, 34 you 
should see the characters 1, 2, 3, random, random, 4. If the 
right hand edges of the numbers are too narrow, then the 
output pulse from /C18 is still too wide and this device 
should be replaced, preferably with a non-LS version, 74123. 
To alter the random graphics characters use Memory Modify 
at address 1000 (or whatever start address you have chosen), 
but remember that you cannot inspect the existing contents 
of this address. Enter the code F (it is only a4 bit RAM) into 
16 locations finishing at 1OOF. The two graphics characters 
should now be a complete white block. If they have not 
changed at all check for faulty connections to the address 
decoder IC7 on the graphics board. If they are not complete 
blocks check for shorts or bad connections around the 
graphics RAM. 

Assuming everything is satisfactory at this stage, re- 
turn to address 1000 and enter 1, 2, 3, 4, etc., watching the 
displayed characters change as you do it. Once you are happy 
that you understand the operation of the circuit you can 
start programming your own displays on the screen. 


Programming Hint 

Although it is possible to allocate a byte of your program to 
each graphic character line and use the Block Transfer 
instruction ‘LDIR’ to load the generator this is not very 
efficient. Because each line only requires four bits you can 
combine two lines into each byte and use a small transfer 
routine similar to mine: 


1 7OO) (10 LD DE 1000 Graphics RAM 
pointer 

21 we we LD HL (start of font) Font pointer 

06 xx LD B (length of font) 

7E LD A, (HL) Get one byte from 
font 

12 LD (DE), A Transfer 4 LSB’s to 
RAM 

1F TF TE TF RRA 4 MSB’s to 4 LSB’s 

13 INC DE Next graphics RAM 
address 

12 LD (DE), A Transfer 4 LSB’s to 
RAM 

13 INC DE Next graphics RAM 
address 
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The circuit diagram of the graphics unit. Table 1 gives the necessary 
connection details. 
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INC HL 
DJNZ 


This is normally the first routine in the program and is foll- 
owed by the setting of the Stack Pointer and other program 
parameters. 


Next font address 
Do until complete 


Table 1 
16 way DIL socket Nascom edge connector Designation 

l 16 Address bit 7 
2 24 ‘gn 
3 23 33 33 ] 
4 21 ton 
5 ] ‘ 3 ‘3 5 
6 ] 7 >> 9° 6 
7 19 >» 9 4 
8 22 aaeee ‘3 3 
9 26 WR 

10 9 + 40 (minimum system) Address bit 12+ 

MEMEXT 

11 27 MREQ 

13 6 Data bit 3 

14 2 ci 

l 5 4 ‘9 $3 2 

] 6 ] ”? 9 0 
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PARTS LIST 


Semiconductors 

IC] 6576 
IC2,3,4,5 74LS157 
IC6 2101-2 
IC7 74LS00 
Resistors 

R1 3k3 
Capacitors 

Cl 22n 
Miscellaneous 


IC sockets to suit 

24 way DIL connector 
16 way DIL connector 
PCB 
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D.C. POWER SUPPLIES 
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Keyboards 
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Now, like Intel, Motorola and National you can buy 

Power-One open frame power supplies and enjoy 

quality and reliability at LOW LOW prices. Over 70 

different models to choose from including floppy 

disc drive supplies as well as single, double, triple 
and quad output. 


MODEL KB 756 


FULLY ASSEMBLED & TESTED 
CASE AVAILABLE 


Single Output 


BV at2.7A w/OVP 
5V at 5.4A w/OVP 
12V at6A 

15V at 5.4A 


Accessories Available include: — 

Edge Connector KB1i5P £1.95* 
Numeric Key Pad KB710 £7.50* 
Plastic Case (Black) KB701 £10.75* 
DC to DC Converter DC512 £=£5.00* 
*U.K. Orders add 15% VAT on Order total. 


Dual Output 


+12 to 15V atl 5A 


Floppy Disc Drive 
Supplies + 18 to 24V at 0.40 


- with connectors and cables tor + 5V at5.4A w/OVP 


Shugart drives if required 


CP-249 — drives one mini drive £33.00 . 
CP-323 — drives two mini drives £80.00 Triple Output 
CP-205 drives one Shugart 





SA800 or equivalent 8” drive £58.00 5V, 9-15V. -5, -12, -15V at 1. BA to 10.8A 
FULL DATA SHEET ON REQUEST CP.206 — drivestwo SA800 —«£78.00 From £41.00 to £137.00 
Citacel Products Limited. Discount available to bona-fide educational establishments. Quantity 
. discounts start at five units. Trade enquines welcome 
Dept. CT. 50 High Street, Edgware, Send large SAE for full catalogue and price list 


Middlesex HA8 7EP. Telephone 01-951 1848 
COMPUTERS LTD., 


133 Woodham Lane New Haw. Weybridge. Surrey 


Gimmes CARTER 
LY KEYBOARDS ie oneesioaions 
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Marek Kuczynski 


A famous game implemented 
on popular system,what more 
could you ask? 


any of you owning a NASCOM 1 will, no doubt, be 
Me: of playing Mastermind or Hangman, and would 

welcome a more interesting game to play. This article 
is about the game of LIFE, and includes a fully assembled 
program listing to run on a minimum NASCOM 1, 

Life was developed by John Horton Conway, a 
mathematician from Cambridge University. Its name comes 
from its resemblance to changing societies of living organisms 
which alter in position and number from generation to 
generation, 





What Is Life? 

LIFE can be described as a mathematical game, played ona 
two-dimensional board, similar to a chess board with all 
white squares. An initial pattern is entered on the board, and 
then the computer applies the basic laws of life to the 
pattern; Birth, Survival or Death. 


Rules Of The Game 

Imagine a large board containing a gridwork of squares. Each 
square is called a cell, and all cells are identical. Ideally, the 
board is infinite, but for practical purposes, it is bounded on 
all four sides by a border, which confines the pattern to a 
particular area. 

Each cell can be either dead or alive, and can sense 
the state of its eight neighbouring cells. 

After each generation, the board changes. Some cells 
die, some are born and some remain the same, according to 
these simple laws of life: 

(1) Any cell (dead or alive) which has exactly three 
live neighbouring cells, will be alive in the next 
generation, 

(2) Any cell with exactly two live neighbouring cells 
will remain in the same state in the next gener- 
ation. 

(3) If a cell has less than two neighbours, it will die 
in the next generation from loneliness; if it has 
more than three neighbours, it will die from over- 
crowding. 

The above rules are applied simultaneously to each cell on 
the board. Every cell is checked, along with its neighbours, 
and the fate of that cell in the next generation, is decided. 
This involves many thousands of checks per generation — a 
task ideally suited to a computer, which can compute a new 
generation in a fraction of a second, whereas it would take an 
average person with a pen and paper, at least an hour to 
check through the entire board once. 


The Program 

The program was written to run on a minimum NASCOM iy 
utilising almost all of the available user RAM from 0CSO to 
OFFF. The program can be split into various parts: 

Routines INIT to BOTTOM generate a playing board 
or buffer starting at location OE3D. A grid of cells, 24 x 15 is 
produced, surrounded by a border, which limits the growth 
of any pattern to a fixed area. 

Routines SCAN to QUIT enable a pattern to be 
written onto the screen via the keyboard. 

Routines CPYVDU to BLANK transfer the screen 
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contents to the buffer in RAM. For each live cell on the 
screen, a ‘‘l’’ is written into the corresponding cell in the 
buffer. A ‘0”’ is written for each dead cell. : 

The heart of the program begins at LOOP. Each cell is 
selected in turn and routine CHECK is called for each of its 
eight neighbours. CHECK tests bit 0 of each cell in the 
buffer. Bit O is the “current generation’’ bit in each cell. 
Border cells and dead cells are ignored, and the “neighbour 
counter” in register B is incremented for each live neigh- 
bouring cell found. 

After testing the cell, the number of neighbours is 
determined. If three neighbours are found, bit 1 is set in the 
buffer cell, this being the “next generation’”’ bit. If two neigh- 
bours are found, bit O is tested and copied into bit 1; if 
neither three nor twa live neighbouring cells are found, bit 1 
is reset. These operations satisfy the laws of life. 

After the complete buffer has been tested, its entire 
contents are shifted, cell by cell, one bit to the right, by 
routine REGEN. The “next generation” now becomes the 
“current generation”, 

After regenerating each cell, bit O is tested, and if it 
is a “1”, a J is written into the corresponding screen posi- 
tion, by routines DEAD to LDSCRN. A blank is written if 
bit O is zero. 

GEN and COUNTR deal with the generation counter. 
The method employed here may seem rather odd, i.e. incre- 
menting the ASC!I code for the appropriate numbers, but it 
works, and also takes less bytes than the conventional means 
of using the DECIMAL ADJUST ACCUMULATOR (DAA) 
instruction. 

Routines MANUAL and AUTO deal with the two 
selectable run modes of the program, while CHOICE decides 
on action to be taken when the run has been terminated. 
Routine KEY is used extensively throughout the program, 
scanning the keyboard until! a key is pressed. 

At the end of the program are strings of ASCII text 
which are written into the top line of the screen. This line is 
non-scrolling, so it is ideal for headings and comments. 

The memory from OE3D to OFE6 is reserved for the 
buffer, while the remaining RAM is used by the program 
stack. Extensive use has been made of labels in the program; 
this not only makes the listing more understandable, but 
allows straightforward re-assembly for those fortunate 
enough to have an assembler to run on their Nascom, and 
who would like to relocate the program. All labels external 
to the program i.e. monitor routines for the loader, are listed 
at the end of the program. 

The program has been written using standard Z80 
mnemonics on a Z80 assembler. All hexadecimal constants 
are prefixed by a ‘'O”’, if the first digit is A to F, and suffixed 
by an “H”. All other constants are decimal, and are conver- 
ted to the appropriate hexadecimal object code by the 
assembler. 

DEFB 18H assigns the value 18 (hex) to that particu- 

lar byte. 

DEFS 1 reserves one byte in RAM for a variable. 

DEFM ‘GAME’ stores the ASCII equivalent of a 

string of text in quotes, in RAM. 

EQU assigns a numeric value to a label. 


Playing Life 

Once the program has been loaded into RAM (and saved on 
cassette), enter EC50 “NEWLINE” to start the program. The 
screen should clear, and the text “GAME OF LIFE New 
Pattern” should appear on the top line; the cursor will be 
positioned at the bottom left of the screen. A pattern can 
now be entered via the keyboard, using any key, with the 
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~ NASCOM LIFE 


New Pattern 


Generation 21 


Generation 22 


Generation 26 Generation 28 


The game of LIFE showing the stages taken 
from the insertion of a new pattern. 
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exception of “SPACE” “B/S” and “NEWLINE”, which pro- 
vide the normal functions, “‘R” which restarts the loader if 
a mess has been made of the pattern, or “Q” which quits 
input mode and awaits further instructions. 

Having entered the pattern, (and making sure that it 
is as near to the centre of the screen as possible), press ‘Q”, 
and the text on the top line should change to ‘“Manual/Auto, 
to which the reply can either be “A” which immediately 
enters auto mode, or “M” for manual mode. In auto mode, 
the generations are computed one after another. Due to the 
large amount of cell testing involved in the program, it takes 
approximately 0.2 seconds to compute and display a new 
generation so in auto mode, the pattern changes five times a 
second, which fortunately happens to be fast enough to give 
a continuously changing display, yet slow enough to be able 
to observe the individual steps without having to introduce 
any extra delay loops into the program. This mode is ideal 
for tried and tested patterns, however for new patterns, it is 
always best to use manual mode, In this mode, pressing any 
key (except “A” or “Q”) will single-step the program a gen- 
eration at a time, enabling easy analysis of users’ patterns. 
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Oh CODE 


ZIPSOE 
OLOnoOd 
EDERO 
Chr 70n 
FE4D 
e“QOA 
4E00 
1806 
FEA] 
SOF 1 


LIFE LISTING 17/87/79 PAGE i 
STMT SOURCE STATEMENT ASM 1.4 
1 #H GAME OF LIFE ¢ Wratten tw MeKuceunshi 1979 
a ORG OCSOH 
3 START? tn HL. 3030H #3030 ASCII *oo* 
4 LT (NUMBER) «HL sRESET COUNTER 
5 KST 40 ‘CLEAR THE SCREEN 
Z, PEFR LEH sie *CLEAR® CORE 
P hee R O #09 END OF ROUTINE 
3 tf DE + ORDNOH ‘TOF LINE OF SCREEN 
9 LD HL e TITLE >*GAME OF LIFE® 
ke lt Heel? THURBER OF LETTER: 
1! Lote WRITE TITLE 
ae tT ML ee RORTED *START OF RBORTEF 
13 Ltt Bes STEEL In TOP BORDES 
14 it Cet* ;NUMBEF yy Rows 
iS The: LD (tl) -OFFH sBRITE TOF BORKET 
i? [Nt ML SNEMT CPL 
RIS Tal *REPEAT UNTIC ENT 
i” oe es C0 CHL «OFF NM sWHITE LEFT 20RD 
Lv INC ML iHE XT Ei. 
"4 Lt He? *TFLLsS PER ROW 
21 ROMS Li tht449 tWRITE BLANK CELI 
a TNC bl PHEXT CELL 
Vg HUN! ROW *REPEAT UNTIL ENT 
JA DEL .¢ *7LAST ROW 7 
7 I NZ sLEF I *#NEXT ROW 
4 LT Bed ‘TELLS IN BOTTOM BORDER 
Y/Y BOOMS LO CHL) +e OFFH *WRITE BOTTOM RURDER 
dd {nil HL ‘NEXT CELL 
oY nun? BOTTOM *KEPEAT UNTIL END 
70 TUATER! Un DEeORE aH ‘MITE OF TOF | INE 
3 | LD HL eNEWI TN **NEW PATTERN® 
3; LO? Bets INUMBER OF LETTERS 
$4 LULR #WRITE COMMENT 
54 SCANS CALL KEY sKEY PRESSED ? 
3s Cr FH #NEW LINE ? 
54 IR NS oY ‘TEST FOR “*#/S* 
5? CALL PRLS SCROLL PAGE 
38 ik SCAN *NEXT CHARACTER 
9 RSS chr ott *RACKSPALE * 
Ne Wt Ne SPE *TEST FOR *SPACE* 
4! CALL RACKSP *BACKSPACE CURSOR 
$0 PALL BACKSP *RBACKSPACE CURSOR 
43 ie SCAN *NEXT CHARACTER 
44 BPOES Cr 2On ‘SPACE ? 
as ie NZ eAUIT ‘TEST FOR "*QUIT* 
44 CALL SPACE tANVANCE CURSOR 
17 SPCELS CALL SPACE FADVANCE CURSOR 
4 JF SCAN *NEXT EHARACTER 
49 OUTTS: Cr SIH ‘QUIT ? 
“0 ie 7 eRUN ‘GO TO RUN MODE 
51 Ch S2H sRESTART 7 
2 iI ZeSTART *RETURN TO START 
S53 LU HL er (CURSOR) #*CURSOR POSITION 
"4 LE Vib) eBOH sFILL IN CELI 
% INC HL *NEXT CELL 
Tr [ft CURSOR?) sHL *SAVE CURSOR POSITION 
i? JK SPCEI *NEXT CHARACTER 
50° RUN? Lt DE+ORE4H *MIDDNLE OF TOP LINE 
LIFE LISTING 1778/79 PAGE 2 
STMT SGURCE STATEMENT ASM 1.) 
5° LU WL» CHOOSE > *MANUAL /ALITO? * 
40 LD BOe1s ‘NUMBER OF LETTERS 
41 LIK PWRITE COMMENT 
4&2 AGAIN! CALL KEY ‘KEY PRESSED * 
43 Cr 4DH *HANUAL 7 
44 JR NZ AUT ‘IF NOTs THEN AUTO 
65 MANREFS LD Ar MANUAL—JUMP > 1 
Sh JR LEUUMP *LCALCULATE BISPLACEMENT 
47 ALIT? CF 41H sAUITO 7 
48 JR NZ+AGAIN *IF NOT RECHECK 


out completely. 
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During auto mode, if “‘M”’ is pressed, manual mode is 
selected; likewise during manual mode, control can be trans- 
ferred to auto mode by pressing “A”. During both modes, 
the generation number is updated at the top of the screen, 
which is a very useful feature for keeping track of new 
patterns. Pressing “‘Q” quits run mode, and the text ‘“New/ 
Continue?” is written on the top line. The user then has the 
choice of “C’’ to continue the run, or “N” to clear the 
screen, and enter a new pattern. 
When entering large patterns, make sure that they are 
as centrally positioned on the screen as possible, otherwise 
one edge of the growing pattern may hit the border before 
the other edge, and either symmetry will be lost, or the patt- 
ern will take a totally different course, and maybe even die 


| would be interested to hear from readers who have 
tried this program and have discovered some new and inter- 
esting patterns, or ideas on improving the program. 

Life is a very addictive game. Once hooked, it is all 
too easy to stay up to the early hours of the morning trying 
to invent the “ultimate pattern’’. 
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AUTREFS [np 

LDIUMP? LD 

GENT i i 
Lt 
Lt HOs13 
LIRR 


AeAUTO 
(IUMP De® 
DE» OBE4AH 


LT CHL d+ 20H 
LT HL © O80AH 
Lt DE +s BOART 


DALNS LT fe CoML») 


Poe fe 
ENT fe 
ik RACHA 
HET S» tf HL) 
I NZ + BLANP 
Lt As} 

Lh «he aeA 
ING HL 

INC Wl 

INC DE 

JR BACK 

xXOR A 

JR CELL 

Lt Ix «ROAR 
LU HL +374 
Lt Bed 


WRITE: 


CELL: 


BLANK 3 
INITO?: 


LOOP; 


BIT 7el(txio) 


JR NZysNEXT 


LT Av (IX-24) 


CALL 
LD 
CALL CHECK 
Lp 
CALL CHECK 
LO Ae tIx—1) 
CALL CHECK 
LD Ae tIxX+i) 
CALL CHECK 
Lo 
CALL CHECK 


LIFE 


CHECK 


LT Ae tC Tx+2" 

CALL CHEZ? 

Lt) @etlT*¥4 
wLL. CMEC? 

if A.B 

OF 4 

IR 2 <eSAME 
SET YoetIxvia 
iR NEXT 


MEXT 3 
Pre Hi 

Lh AeH 

{ti 

it a eLor 
LD Bi d60 
Li hey Ooo 
Lit HL e BiAnT 
1rsT: rey ef HLS 


Wy Je REOGERM 


ENDS 


*RUNSTR 


Ae (1X-25) 


Ay (IX-24) 


Ay CT ¥4+24) 


LISTING 
37M! SOURCE STATEMENT 


LIMP 


Mts (CURSOR) 


. 
+ 


I 

PWRITE TISELACEMENT 
sMITNLE OF TOR LINE 
**GENERATION xXx* 
*NUMEER OF LETTERS 
‘WRITE COMMENT 
‘CURSOR ADDRESS 
sREMOVE CURSOR 


sTOr OF SCREEN 
> START  BOARH 
+7 | CEI 
ses ’ SCREEN 7 
; RUN MODE 
4 = SS 
sREPEGT TF WOT ENT 
‘SAVE REGISTERS 
LINE OFFSET 


OFFSET TO LINE 
FRESTORE REGISTERS 
sNEST CELI 

*REPEAT TO END OF LINE 
SLIVE CELL 7 

RETEST IF DEAD 

e°1* = LIVE CELL 
*WRITE CELL ON BOART 


Ane 
et te 


*NEXT SCREEN POSITION 
*NEXT ROARD POSITION 
*NEXT CELL 

**O* DEAD CELL 

*WRITE CELL ON BOARD 
‘START OF BOARD 

*INUMBER OF CELLS 

‘CLEAR NETGHBOUR COUNTER 
*BORDER CELL * 

*IGNORE IT 

*TEST CELL TO NORTH-WEST 
CHECK IF ALIVE 

PTEST CELL TO NORTH 
‘CHECK IF ALTVE 

PTEST CELL TO NORTH-EAST 
PCHECK IF ALIVE 

sTEST CELL TO WEST 
SCHECKN IF ALIVE 

eTEST CELi TO EAST 
sCHECK IF ALIVE 

sTEST CELL TO SOUTH-WEST 
*CHEDR IF ALIVE 


P/H SPO PAGE ; 
ASM ] . t 


sTEST CELL TO SOUTH 
FLCHECK TF ALIVE 

*TEST CELL TO SOUTH-EAST 
‘CHEER IF ALIVE 

SLDAD NETGHBOUR COUNTER 
STHREE NETGHROURS * 

IF MOT+ TEST FOR TWO 
‘TELL WILL BE AL IVE 
*NEXT CELL 

TWO NEIGHBOURS 7 


*IF NOTeCTEST NEXT CELI 
°-IS CELL AL Tve ? 
sCELL WELL STAY AL TVE 


*NE XT CELL 
*RECREMENT CELI 
eAKE ALL CELLS 


COUNTER 
TESTED 7 


rll NUT e TEST NEXT CELI 
*NUMBER OF CELLS 

-TOr OF SCREEN 

POTART Of ROARD 
*RORDER CELL 

7IF NUT eREGENERATE 
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_NASCOM LIFE — 


| AE lL Ur 2 ae FHL T Ea ‘titre bb ants iy CHOICE: bf DEORE A SHITE OF TOR LOA | 
1 | ia) ries wae rede REGISTORS Or Le] Lia ft Hi re A By > "HER SCIATIAUE?* 
i ie SNE APP oT ‘VTATIE A opie Biv) n Riel [NUMBER OF LETTERS 
al Hi ow fi Anh OFESET TM La yeti En? pine Letet midi 11h DAREN 
Tew bh :{ HaHa RETA pes Po SY On i?) EALLREE Al KEY hE PRESSES 
Tete I} 4h rei j Pre H TORE REPRE TE RS LIE ri 44 ay i 17 SCOT EAL 
i ‘ea ' ae A i! i] He RATT Lif cat i ge iP Tele iff 'o**haAkRyY ON 
f ja 4 i | reir | ify FE4 i CF NE! 7NEM ! 
a i 4 It | | ry Lin 1) | PoFe Lake PIF *A* sREGTAE 
ne i Pa? TU aa 10) tire OHH etre eed HL Patsy MLE | LAr y } Ps, ll Alt Re rREEHECPE TF NEDTHER 
i [ t rE Tl fe SRANE OM ScCRPRH ME] ie ea | Pe LEC OWT oH TRORDER CELL * 
it | | bot i I | Tent TiF i ae: RET one STEHT HEST (Eid 
rat oy | Pe | Fy rH OGPSACE FING SHER EER Tif et ay AED iat Phe E Cdl 
j ] Vif if i maT RET iF -1EST HEAT CELI 
| 14 Litt; ll chloe Ty PEM Seat Opes 4 1) Tat ob mii ANOTHER AE DOM 
rit nw 4H PAT CEL tif | oh RET TANT RE TURN 
AT HE tT yet FOP CRERENT COLL EQUNTER ODF ? Cabo MO KET Chill KAGE “REY FRESSED 
Ththet shld PLS CHP F TE A toh ¥ (ha it Ml tyr rir AOTe TEST AGATA 
tI i | WE pe Thue RET TANT RETURN 
rye Ne ase TEST iF WOT*EORY WEXT CEL DF 0 yay apa we TET ber m-  GAA :*GOME ti 1TFE* 
Toe ed PMSAu KERTSTER: Aer iar aA ee nies i 
bibs Taree ee ye ee ee HUNTER ‘5 ae ee Wa et f EE A Lee 
1 a It :  HCREeAEH bearers ‘hee a et a re RIN Te PEP A “lee "GENERATION XxX* 
fe PTET JNETS NEO t ' hey lt DEF AD OPehs 
: oe oe eye SHREATER THAH | 7 mid Fag om Lt i | 
fis if ' We AG? ee PF HOTeSTORE DN RAA OE 14 oS HUBBER: TDERFSS? FCOUATER GES HERE 
1 | if Hho) SO FELEAR jinerre SE LS A oe erat aL 8 ia NHEWPRTN DEFRH “Mew r"HEW PATTERN * 
| Wl P* TENS" COUNTER rin ate ead ee ia nce "Pak 
| i | pftal cH rT INCREMENT TEMS GETE oks ow EOE Ha iy DEE A err 
Liat | } oh hie th TEST TENS a) ee +f we DEF A : 
wari i j > F TET ‘GREATER TH) F *F ra} ee | 4041 45F 2% 1? CHOOSI DE FA Marity” PF AHANUALY AUTO? * 
AY ' 4 IRON? ys COUNTR *LF HOT.«STORE IN RAM OED? ASSP At 7 La PEFR taba” 
; ee: ! i OAL ye OR FCLEAR TENS OF 2H Py a AP Y hEFA. “wta? 
ik APOE Se COUNTRY LD Mh. COREFM) ‘LOAD SCREEN COUNTER OES i a al DEF A : 
Y Al ;?4 it (MARE R Ye HL STORE TH RéAx OF a0 Se aa ae "1 NEWCON TERPM “New i "NEWS CONT ENE" 
Or 34 a ea | ate PEFR * Cart 
OF AH AAR PAS fe PEFM ‘ine 
GAME iN apa PSTiaG 4 She Frees ’ Eat SF 24 erm. 
Lae Od EE STMT Sour! DATE MPHT AM) Lal OF 31 38 EORTIER HERS) 25+1 74 BYTES FOR TOP BORDER 
Oro oe BOARD NEES oA r4ao0 BYTES FOR EFOARD 
eee rt ps Por bl FRESTORE APOTSTE Re 207 FACKSP Ef O138H 
Li Er if 74 KEI nEFR Ley rit *JUMF RELATIVE* 28 ERLE EG! OS 40H 
OnHI Lv? MF NES I STISPLACERENT GEES HERE 2997 CURSOR EQU 0C18H 
1 Fil he OT i?h MAANLILS CALL WIE rKEY: PRESSED “TE MEL FOU ocean 
| PES Poth hy tack saver haart 741 SPACE EU O23CH 
Vite i BAP LA 7 TEST. FOR. *a* 0 ASSEMBLY ERRORS 
pee nan 7 “ +i] aE PRESSE fi 
once 8 8«FEA! Lm Path : MANLA } y The complete program listing with both 
net CALAN iA YY FeSMAhkeEs TO Pee | LE + 
rte erica  EMEREIN: LH salirr 7 source and object codes. As can be seen the 
ano? —“loppon Le P NZeINETO FCONTINUE IF WET THER program is bug free! 


Now Converted to 50Hz for UK TV’s! fe... 


n ‘ ' | al Tapes at £5.50 + VAT 
ae — | Homonyms*, Counter*, Tria 
| j a Tutor, Bar Graph, Definite iat 
| Integra!, Basic Math, Presidents”, | 


Powers, Electronics Equations, 


Full 8K basic and 4K user RAM ee he) Spelling Quiz, Solar System, | 

+VAT Built and tested de ite — Continents, 4dd Game, Math 
| Se oe Intro, Base Ten Converter, Math | 
Sue 7 Blitz", Inventory Demo, Ratio | 


Features 4 Analysis, Advert sement, 
Uses the ultra powerful 6502 microprocessor ~ Statistics |, Salary Demo’, 
BK Microsoft BASIC-in-AROM We are dealers for the rest of Ohio EATON 9 A ATINHIRY MASTERS: 
Full feature BASIC runs faster than currently avajiabie on Loans, Loan Finance, 
personal computers and all 8080-baced business scientific range of computers. The Uneven Cash Flows, Personal 
computers |] widest range produced by any micro: |} Destroyer, Hide & Seek, Star 
AK static RAM on board expendable to 8K computer manufacturer, this Wars, Black Jack, New York 
Full 53-key keyboard with upper-lower case and user includes: — | Seo men ies, Se a 
roaqrammabili: tch-a-Sketch, Space War’, 
Renae Bes sender audio cassette interface for high #(2-4P A professional 4K basic tt: Battleship’, Crytography. 
reliability 1} ROM computer cased and with Tapes at £7.30 + VAT:- 
Full machine code monitor and |/O utilities in ROM power supply Hangman, Mathink, Trend Line, 
Direct access video display has 1K of dedicated memory || =C2-8P DF A 32K basic in ROM | Straight & Constant Depreciation, 
besides 4K user memory), features uppercase, lower computer with dual 8” floppydisk | Address Book*, Checking 
a graphics and gaming characters for an effective drives for serious personal and Account, Savings Account, Bio- 
3 pepe reaclution ota hp ra see No me! small hiseinest Use rhythm. Hectic. 
scelieieasees (bt 20 6 0 characters se | “C3 - OEM AZ Comp Ter with Tapes at £11.00 + VAT:— 
3 micro-processors (6502, 6800, Word Processor** , Programmable 
ipply & modulator £29.50 + VAT Z80) and dual 8” floppy disk drives Calculator, Tiger Tank 
on board with 8K ram and dua! | Basic Tutor Tape:— £26.40+VAT 
F188 + VAT Full business, word sprocessing and Assembler editor with Manual 
cate base management is available £25 + VAT 
for all disk based systems. Extended monitor with Manual 


£35 +VAT J] Write for catalogue for further details , £10 + VAT 
"Needs at least 8K 





= 
-_ 


£316 + VAT 
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MINI-A 


Semi-Display: — 





3 & CLASSIFIED 


CLASSIFIED INFORMATION 


1- 3 insertions — £5.00 per single column centimetre 


4-11 insertions — £4.50 per s.c.c. 
12 insertions — £4.00 per s.c.c. 


Classified: — 


19 pence per word (minimum 25 words) 


Box number £1.00 extra 


ALL ADVERTISEMENTS IN THIS SECTION MUST BE PRE-PAID 

Closing date:— 2nd Friday in month preceding publication 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card (available on request) 

Cheques and postal orders should be crossed and made payable to 


‘Computing Today’ 


CLASSIFIED ADS, COMPUTING TODAY, 145 CHARING CROSS 


ROAD, LON DON WC2H OEE 


GAMES FOR NASCOM 


_ Five new Nascom games 


SNARK HUNT, CHASE AND | 
TRAIL, BULLS AND COWS, FOUR IN 
A ROW AND LIFE ON CASSETTE. 
All run on minimum Nascom system. 
All five recorded both sides. Fantastic 
value complete with printed instruc- 
tion booklet. £11.50 inc. VAT and 
postage arid packaging. 
(Instruction Booklet only £1.00, re- 
funded if games cassette purchased). 


>] nul HAWU 


44 St. Andrews Square, 


Glasgow G1 5PL 
rs 041-552 6731 


Tel oroer welcome with Beress and Gardaveard. 
ow on Teles 777268. 24 hours service 





INTENSIVE WEEKEND 
COURSES IN 


BASIC 


including hands-on mini com- 
puter operation. 


This short intensive course is intended to 
| instruct from minimal knowledge to an 
operational capability of computer pro- 
gramming in BASIC high level language. 
The course is fully residential from Friday 
evening to Sunday afternoon. 

Option of non-residential weekend, week- 
day evening and weekday courses avail- 
able if required 


For further details of dates available. 


fees, etc. Phone (0401) 43139, or write to: | 


Dept CT 
CLEVELAND BUSINESS SERVICES 
Cleveland House, ROUTH 
Beverley, North Humberside 





(Tel. 01-437.1002) 


J. MORRISON (MICROS) 
| “FAST 4K BASIC for 6800 systems 

Hexadecimal listing £8.00 | 

On Eproms (4 x 2708) £40.00 

"2708 supplied programmed to your requirements, 

sand Hex listing £13.75 

"Eprom erasing service 60p each 

"VARIOUS Software for 6502/6800, SC/MP 
Send §.A.E. for list 
All prices inclusive 17 SUMMERSELL 
BENTONS RISE 


Tet. 01 761 1186 LONDON 3.E.27 









FOR SALE: Good Bargain 


Apple ll with Apple Soft + Color Card + 32K Memory 
+ 2 Disk Drwes + Contro! Card + Ethane 3 






will sell as separate items. Deliver 


| Phone: JAY on 01 368 1234 ext. 2843 






COLOUR MODULATOR 
£9.95 FOR ALL TV GRAPHICS! 


Red Green Blue inputs lean be mined) 
ine UME eye enn: soon eaezom Colour Kit 
Modulator int Graphecs Software 


WILLIAM STUART SYSTEMS 


| | Dower House, Billericay Road Herongate, Brentwood Esser | 
LMIS35S0. Tel (277) 810944 


Barclaycard / Access welcome 


SAVE WITH SUPERSOFT! Renumber £4. 

Assembler £10, and other PET programs 

from £1. Ten blank Racal-Zonal C.12s just 

£4.50, and our cheap but effective ‘green 

screen’ conversion kit is only £1.50. 

SUPERSOFT, 28 Burwood Avenue, Pinner, 
Middlesex, 


8K ELF Il MICROCOMPUTER. Fully built. 
ready to go, Complete with ASC II keyboard, 
Hex Pad, monitor, 8K RAM, power supply, 
professional cabinets, tape software — tiny 
Basic, Elfbug video-display board, 32/64 
characters x 16 lines, upper/lower case. 
Full documentation. £350. Phone J. Noble 
031-332-7136 after 7 p.m. 


NASCOM 1 with 4K Bytes Static RAM, 
10A power supply, B Bug, graphics addition, 
high quality modulator. All units in smart 
black casing with ample expansion space. 
Tiny Basic and several game and educational 
programs. Whole package only £290. Tele- 
phone Braintree 44196. 





PETS £400 (4K) 
OK £450. 16K £535. 32K £620. 
delivery ex stock to 3 weeks. 
Also Pet peripherals. 
CHALLENGER 1 £300 
complete with RF converter. 
Also Challenger 2 range. 
7199/4 E690 
AIM 65 4K CASED POWERED BASIC 
ASSEMBLER £420. 4 weeks. 
Also Seawell memories, etc. 
S-100 MEMORY 16K FULLY STATIC 
assembled and tested £150. 
COMPLETE S-100 SYSTEM with 
Cromemco SCC. 

| North Star double density, 32K memory. 
£1300. 
Also other S-100 products. 


We import direct from USA and do our 
own modifications as necessary. Full J 
technical support. 


Write or call for prices 


INTELLIGENT 
ARTEFACTS 


Cambridge Road, Orwell, 
Royston, Herts. 
Telephone: Arrington 689 


JADE $1 oo SYSTEMS 
$100 Motherboards — 9 slot and 17 slot 
CPU Boards 280 and ZB0A kitor A & T 
1/0 Boards with tape interface kh or A & T 
SK 450ns Static Ram Kitor AG T 
16K 450ns Static Ram Kitor AGT 
Video Boards with fine graphics 
Floppy Dise controller B/S B/D 
Main frame cabinets with Motherboard and PSU 
5.25" and 8” Floppy Disc’s Eprom Boards 
S.A.E for price list and specia!/ offars 
New address: 
MBE (Bectronic 


THE NEW uHEX 480 
EPROM PROGRAMMER 
2704 and 2708 


Control programs for Z80, 8080, 6800, 
6500. Please state machine. 

Programs permit programming any 
length block into the eprom, so even un- 
expanded machines can now program 
eproms. 

Needs only +5V, +12V, —5V. 

Host computers require a PIO (PIA) 
complete kit only £35 or ready built and 
tested £5 extra. 


PIO, PIA INTERFACE PANELS 
Available for Z80/8080, 6800/6500 
THE wHEX 416 DELUXE 
EPROM PROGRAMMER 
Push Button Selection for 2704, 

2708, 2716. Still only £65. 


All prices inclusive. SAE for further information about 
these products. 


MICRO HEX COMPUTERS 


2 Studley Rise, Trowbridge, Wilts. 
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FOR SALE Mitsubishi Melcom 84 Computer, 
complete in working order with Tape 
Puncher and Tape Reader, £100. Telephone 
0709 842649. 


ELECTRONIC TECHNICIANS Grades 2 
and 4 required to assist in the construction, 
modification and maintenance of electronic 
equipment for use in teaching and research 
carriéd out in the Psychology Dept. of U.C.L. 
The work is varied and interesting and covers 
a wide range of analogue and digital 
techniques, ONC, C. & G. or equivalent 
required. The Grade 3 technician could 
have an electrical/mechanical background. 
Salary in range Grade 4: £3,432-3,950. Grade 
3: £3,122-3,553 plus £524 London Weighting 
(under review). Application form from Per- 
sonnel Officer (Technical Staff CK3) Univer- 
sity College London, Gower Street, London 
_WCI1E 6BT, 


AN 8080 ASSEMBLER for any computer? 
Not quite, but our products are in Microsoft 
Basic for Pet, Tandy, Altair, etc. Programs 
include 8080 assembler (£20), General Pur- 
pose Macrogenerator (£10), file editor (£3), 
educational machine simulator (£5). SAE for 
catalogue of educational/systems/maths pro- 
grams to Summit Software, 2A Albany 
Close, Barnsley. S73 8ER. 


COLOUR GRAPHICS for Nascom-1. 
William Stuart Systems Colour Graphics 
kit complete with instructions, modulator 
and software. Only £38.00. Ring 0602 266748. 
weekends only. 


South West TEK PR40 Printer complete 
with PET interface plus paper and sare rib- 
bon, £230 o.n.o. Daytime 061-736-4296. 
Eveningtime 061-792-1257, 


PET 4K, 3 months old, as new, £350. Phone 
Mold (North Wales) 57114 


INPUT-OUTPUT BOARD FOR NASCOMS 
Professional double sided PCB with plated 
through holes. Send S.A.E. for further 
details. CT Dept., 26, Kettering Street, 
Streatham, S.W. 16. 


FULLSIZE DISPLAY for Mk14. Replace 
calculator display with common, half inch 
FND 500 displays. Printed circuit board and 
simple connections supplied, £2.95. Rayner, 
‘Kismet’, High Street, Colnbrook, Bucks. 


COMPUTER CASSETTE DUPLICATING, 
C15 — 33p each, inclusive + postage. All 
types duplicated, minimum 10. SAE Simon 
Stable Promotions, Inglenook, West End. 
Launton, Oxon. 08692 2831. 


SUPERBOARD and Challenger 1P games 
on cassette. Standard favourites and many 
Original, with superb graphics. Send S.A.E. 
for details. Jem Computing, 222 Pensby 
Road, Heswall, Merseyside. 


MICROSTRATEGY. For 8K Pet on C60 
cassette. Multi-player games: War of the Last 
£5.00. Empire, £5.00. Solitaire games: Nuclear 
Missile Attack, £5.00. Cave Quest, £5.00. 
A must for wargamers. MICROSTRATEGY, 
48 Octavia, Roman Hill, Bracknell, Berks. 
RG12 4YZ. 


TRITON COMPUTER Built, working, extra 

%k RAM, £240 rapid sale. Keith Kenny, 

43 Simonburn Ave., Fenham, Newcastle- 
on-Tyne, Tyne & Wear 0632 741723 


COMPUTING TODAY DECEMBER 1979 





This 16 fais long, all metal, bight suction. Widering tool fe 
placeable Telion tip enables removal of Elta froma 
if pebh viel Prone at released by thumb. it incorporates ate ant 


ystem and built in satety qauard Only €7.25 inc. VAT & PP. 


y, UNIQUE 
ee 20BREADBOARD 










All connection rows and columns are now numbered or lettered 
enabling exact location indexing. 

WDouble-siwed nicke! silver contacts tor long iste (OK inserti 

and low contact resistance (< 10m, atims) 
Casdy renmiovable, norn-stiip rubber backing allows damaged Contac! 
tO be tapedly replaced 

No other breadboard has as many individual contacts, offers all 
these features and costs only £6.20 each or £11.70 for 2 — inclusive 
of VAT and P-P. 


Soi Outand Prost 


David George Sales, r/o 74 Crayford High St., Crayford, Kent DA 4EF 
: CT 1279 





David George Sales 
r/o 74 Crayford High Street, 
Crayford, Kent, DA1 4EF. 


Please sendme 1 EuroSolderSucker @ £7.25 LJ 
Please 
or 1€uroBreadBoard @£€6.20 [) oe 
or 2 EuroBreadBoards @ £11.70 CL) < 


(All prices are applicable from July 1st, 1979 and include 
VAT & P.P.. but add 15% for overseas orders). 
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Pe! COSTS LESS 
AT COMP and it's 


a pedigree 8K — Comes complete with 


integral Cassette deck 
Full manuals 

supplied. Powerful 8K Microscft Basic in ROM 

Masses of software available — £499 + VAT 

16K — Same as above bul with new 

improved keyboard and cassette supplied 

as extra. Machine code monitor on board 


providing greater storage Capacity for 
programs or data — £690 + VAT 


External Cassette deck for 8K. 16K or 32K — £55 + VAT 
complete with cable and connector 


FULL RANGE OF PETSOFT 
SOFTWARE NOW AVAILABLE 


Ee": SORCERER SPEAKS 
YOUR LANGUAGE 


_ For personal or business use. The 
“ best value for money around. 
* 512 by 256 point screen 
resolution w 16K or 32K 
User RAM « Centronics 
_ Parallel Port * RS232C Serial 
Port * Composite !V peak to peak video 
> x output TV. output supplied as extra. * 64 
, programmabie graphics + 64 standard PET 
Z Qaphics * 79 key keyboard including 16 key 
numeric keypad. # Expansion bus for 
connection to $100 Expansion Box 
16K Sorcerer — £690.00 + VAT 
32K Sorcerer — £790.00 + VAT 
Development Pac $100 Expansion Box — £210 + VAT 
now available 


Word Processing Pac — £70 + VAT 


Processing 
Pac and 


Development Pac — £70 + VAT 


* Full colour — UHF output # Audio cassette tape interface x Up to 48K 
RAM on board * BASIC in ROM (graphics commands include COLOUR = 
VLIN, HLIN, PLOT and SCRN) «# Built in loudspeaker # Buckets of software 
available # Disk System (110K byte per drive — includes controller) 


only £425 + VAT EX.STOCK 


video 100 


ti 


12° BLACK & WHITE 
LOW COST VIDEO 
MONITOR 


@ ideal for nome, personal and business Computer systems 
~~ @ 12" diagonal video monitor 
® Composite video input 
@ Compatible with many computer systems 
@ Solid-state circuitry for a stable & sharp 
picture 
® Video bandwidth - 12MHz + 3DB8 
@ input impedance - 75 Ohms 
® Resolution - 650 lines Minimum In Central 
80°% of CRT; 550 Lines Minimum beyond 


central 80% ony £79 » ye 


MODULATORS UHF Channel 36 


Standard 6 meg band width £2.25 


High Quality 8 meg band width £4.90 ©*S'O°* 


THE TRS80 (Special Scoop) 


Low Priced, Ready 


POT - at 
sh « 
; a * 
Ps ad 


PLUGS INTO YOUR OWN TV 
Use your own cassette 


LEVEL |i BASIC WITH 16K USER RAM provides you with possibly the most power: 
ful micro around. All our TRS80s are fully converted to English Television Stan- 
dard and include a U.K. Power Supply, Cassette Leads. Sample Tape, Level ! & 
Level I! programming manuals, and special lead that enables you to connect 
direct into your own television 

Special features of Level |i Basic enabie you to 

— Set or reset any point on the screen — Test for the presence of a point on 
the screen (these features enable easy animation) — Save or load data from 
cassette under program control — File handling capabilities on cassette using 
named files. — Graphics blocks as standard — design your own pictures and 
many many more features for only £399 + VAT 


FULL RANGE OF TRS80 
SOF TWARE NOW AVAILABLE 


ANADEX DP8000 


put at over 1000 characters per second. 


@ Standard thay capacity of 256 characters @ Other features include Out 
of Paper Detector, Top of Form Programming and Skip Over Perforation Control. 


RAD. var 


PET Connector — £49 


The DP 8000 prints the 96-character ASCII 
set in single or double width at 84 lines 
per minute. @ The unit operates bi- 
directionally to print a 9 x 7 matrix on 
multiple copy, pin-feed plain paper. @ 
This model accepts RS-232C or current 
loop serial data at baud rates switchable 


COMP PRO Mixer 


Professional audio 
mixer that you can build yourself and save over £100. 


6 into 2 with full equalization and 
echo, cve and pan controls. 


All you need for your own 
recording studio is a stereo tape or 
cassette recorder. 


This superb mixer kit has slider 
faders, level meters and 
additional auxilliary inputs 


Only £99.90 pius VAT for 
complete kit Plus FREE power 


supply valued at £25.00 


Ideal for 
DISCOS STAGEMIXING HOME STUDIOS 
AND MANY OTHER APPLICATIONS 


SHORT C12 CASSETTES For 


COMPUTER PROGRAMMES 10 for £4.00 


HIRE PURCHASE AVAILABLE THROUGH 
HODGE FINANCE. 


SEND S.A.E. FOR APPLICATION FORM. 


BARA Tor FrIimire PriAfratst AAT PRA Fa PFarts Farai sri rf re i 








EUROPES FASTEST SELLING ONE BOARD COMPUTER — SAMPLE TAPE 
AS SEEN IN JUST CHECK THE SPEC'S. WITH EXTENDED 


P.E. AUGUST, SEPTEMBER 7 MACHINE CODE MONITOR 
MPUKIT UKIO1 “8882! 


OCTOBER 1979 
INCLUDED FREE 


| LOW COST SUPERBOARD IN KIT FORM 









| 


The Compukit UK101 has 
everything a one board ‘superboard’ should have. 





Simple Soldering due to clear and 






























| * Uses ultra-powertul 6502 microprocessor to f ee : : 

* SOHz Frame refresh for steady clear picture ; e ta” consise instructions compiled by 
SA products with 6OH: frame refresh always idle “ts : | [ ‘ti Dr. A.A. Berk. BSc PHD 
resulfsin jiltery displays) l= ba E i ak ee Pa ts entra 1 
# 48 chars by io lines IK memory Mapped video ai a has: = = 
system oroviding high speed access to Screen aisplay a EEE ; a i | 
enabling animated games and graphs Es. q . 7 : a NO EXTRAS NEEDED JUST HIT 
* Extensive 256 character set which includes full nee ot io 

upper and lower case alphanumerics. Greek symbols 4 a : : ae ‘RETURN’ AND GO. 
for mathematica sonSstants ane NyMerows graphic aie 2 , = — . sik Ri < 


haracters enabling you to form almost any shape you 


| desue anywhere on the screen Ue! 3 : : Ea nee al = ~—.4 | : < 
| * Video output and UHF Highgrade modulator (Mz ss ae i —S Build, understand, and program your 
Bandwidth) which connects direct to the aeral socket : nif ae a ei af own computer for only a small 


af your TV Channel 36 UHF Te — | = 
* Fully stabilised 5V power supply including trans oe . outlay. 
former on board 33 A 
* Standard KANSAS cily tape interface providing 
high relability program storage — use on any 


Slandard domestic tape or cassette recorder KIT ONLY $219 + VAT 


= 1 7 —, = fee Ih rn ¢ S ‘ + ra % E = , e %. i r ri a £ aI | ' 
fas ais user RAM expandable to 8K on board £49 : OPhRELaet. =: including RF Modulator & Power 
* 40 line expansion interface socket on board tor Pash SHY 2 & . fa Supply. 
attachment of extender card containing 24K RAM and 
disk controler (Ohro Scientific compatible) Absolutely no extras. 
* 6502 machine code accessible through powerful 
2K machine code monitor on board 








Fee thru plated PC.B with all C's Available ready assembled and 
mounted on sockets “8K Microsoft Basic means conversion {to 
* Professional 52 Key keyboard in 3colours — soft and from Pet, Apple and Sorcerer easy tested, ready to go for 
ware polled meaning thal all debouncing and key Many compatible Beha already in print. £269 
jecoding done in soflware SPECIAL CHARACTERS + VAT 
Erases line being typed, then provides 
COMMANDS mar oe carriage return, line feed. | 
| CONT LISI NEW NULL RUN frases last character typed. FUNCTIONS Sa anf noes 
STATEMENTS SR Carriage Return —mustbeattheendof ABSix) ATN(X) COSIX) EXP(A) 
CLEAR DATA DEF DIM END FOR each line. LOGIX PEEK(I) POS(I) RNDEX) 
GOTO GOSUB IF GOTO IF THEN INPUT LET oa Separates statements on a line. SFCiN SOR | TABII) TANIX| 
NEXT On GOTO ON GOSUB PORE PRINT BEAL CONTROLIC Frecution or printing of a list FRESX) INTIX 
REM RESTORE RETUAN STOP is interruoted al ihe end of a line SGNIXI SIN x 
EXPRESSIONS BREAK IN LINE OOK is printed, in- joni, 
Ry dicating line number of next statement to be 
Peay wen ANDOR >< <? ®=<= RANGE 10°* to 197°" executed or printed STRING FUNCTIONS : TSiXS 
ay CONTROL/O No outputs occur until return = =ascix$) CHASSII FRE(X$) LEFTSXS.1 
VARIABLES made to command mode. if an Input state- RIGHTSIXS | STR) 
ABC 2 and two letter vanables ment |S encountered. either another i eb 
The above can ail be subscripted when used in an CONTROL/O is typed, or an error occurs. LEN(KS) -MIDS(AS.1. 





7 3 ? E : VALIRS) 
String varnables use above names Plus 3.6.9 A > Equivalent to PRINT * 


COLOUR ADD-ON CARD AVAILABLE SOON 


Enables you to choose your foreground the background colour anywhere on the screen. Flash any character on the screen at will. Full 
documentation and parts in kit form. 


a0 ay 


THE ATARI VIDEO COMPUTER SYSTEM 


Atari’s Video Computer System now offers more than 1300 different game 
variations and options in twenty great Game Program!™ cartridges! 

Have fun while you sharpen your mental and physical coordination. 

You can play rousing, challenging, sophisticated video games, the 

games that made Atari famous. 

You'll have thrill after thrill, whether you're in the thick of a dogfight, screeching around a racetrack, 
or dodging astercids in an alien galaxy. With crisp bright color (on color TV) and incredible, true-to- 
life sound effects. With special circuits to protect your TV. 


Cartridges now available in stock: 

























AINDOTVLVO 6Z. JFYAI HNO HOS “F'V'S JDYVT GNIS 


Basic Maths — Hunt & Score* — Space War — 90 
Video Olympics — Outlaw — Surround — Sky Diver gis 
Basket Ball — Air Sea Battle — Black Jack — Breakout eae : 
‘Codebreaker — Miniature Golf. 4 NP 


Extra Paddle Controllers — £14.90 + VAT 
“Keyboard Controllers — £16.90 + VAT 


SPECIAL OFFER WHILE STOCKS LAST: 


Free extra cartridge of your choice please state 1st 2nd and 3rd preference. 











Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make 
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting 
BARCLAYCARD, ACCESS, DINERS CARD or AMERICAN EXPRESS number. 

CREDIT FACILITIES ARRANGED — send S.A.E. for application form. 

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G 
Telephone: 01-441 2922 (Sales) 01-449 6596 

OPEN - 10 am - 7 pm — Monday to Saturday COM COMPUTER 
#NOW OPEN ALL DAY SUNDAY — For Shop Sales Only #* COMPONENTS 
Close to New Barnet BR Station — Moorgate Line. (Part of the Compshop Ltd. Group) 
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SPECTRONICS U.V. EPROM-ERASING LAMPS 


PE14 Erases up to 6 chips, takes approx. 19 mins. 
PE14T* Erases up to 6 chips, takes approx. 19 mins. 
PE24T* Erases up to 9 chips, takes approx. 15 mins. 
PR125T* Erases up to 6 chips, takes approx. 7 mins. 

PR320T* Erases up to 36 chips, takes approx. 7 mins. 
PC1000* Erases up to 72 chips, takes approx. 7 mins. 


NEWBEAR SALE 
DECEMBER 15th TO 
22nd INCLUSIVE 


£ 56.00 
£ 76.58 
£111.22 
£237.84 
£384.09 
£842.83 


U.V. EPROM-ERASING I 
PC2000* Erases up to 144 chips, takes approx. 7 mins. £1227.69 


[ 
| 


*Includes a 60 min. Timer. 


INTEGRATED CIRCUITS 


KIT £65 
6502 based 
microcomputer on Standard Eurocard Modules 


Microcomputing 
1.C.‘s 


MC 6800 £7.15 


MC 6821 

MC 6850 

MC 6810AP 

MC 6840 

MC 8602P 

MC 14536P 

MC 3459 

Z80 CPU 2.5MHz 
Z80 PIO 2.5MHz 
Z80 CTC 2.5MHz 
Z80A CPU 4MHz 
Z80A PIO 4MHz 
Z80A CTC 4MHz 
SC/MP11 

(INS 8060N) 

INS 8154N 
B080A 

6502 

6522 

6532 


4116 (150ns) 
2708 
2114 
2716 (INTEL) 


£4.63 
£6.74 
£3.61 
£12.72 
£2.88 
£3.69 
£2.43 
£8.99 
£7.99 
£7.99 
£13.99 
£10.00 
£10.00 
£8.88 


£8.18 
£6.00 
£12.00 
£6.58 
£12.56 


CRYSTALS 


100.0 
200.0 
204.8 
1.0 
1.008 
1.8432 
2.0 
40 
5.0 
10.0 
13.478 
36.0 


KHz 
KHz 
KHz 
MHz 
MHz 
MHz 
MHz 
MHz 
MHz 
MHz 
MHz 
MHz 
plus 15% VAT 


MEMORIES 


“LPL 


NASCOM 2 


£295.00 


OK TOOLS 


WIREWRAP CENTRE 


BW-630 


Battery Wirewrap Tool . 


WIREWRAPPING JUSTWRAP 
Hand Wirewrap Tool 
Hand Wirewrap Kit 


hs ee 
JWK-6 


JUW-1 


RHW-BLUE . 


WIRE 


R30.B-0050 . 


D\V-30B 


WIKE WRAPS 


14 way 
16 way 
24 way 
40 way 


(inc. Sparewire & unwrap tool) 


Unwrap Tool 


15 metre wirewrap spools 


15 metre roll AWG-3 


Dispenser . 


OCKETS 


OBLUE . 


J 


SUPERBOARD Ii 
£188.00 


SEND FOR DETAILS 


TERMINAL POSTS 

INS-1 . Terminal! Insertion Too! 

WWT-1 Slotted Terminal! Pack of 25 . 
WWT-2 Single Sided Terminal Pack of 25 . 
WWT-3 IC Socket Terminal Pack of 25 
WWT-4 Double Sided Terminal Pack of 25 


VERO 


SEND FOR LIST OF VEROBOARDS, BOXES AND 
INTERCONNECTING SYSTEM. 
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NEWBEAR SYSTEMS FOR APPLE II 
20) 2 Se Sl A) SS AND HORIZON 


— et TEE owe eT eee EE ee SSE SSeS ee 


TERMS AND CONDITIONS 


All Mail Order to Newbury. Please add 15% VAT 
to all Hardware prices. Official Orders (minimum 
£10), Barclaycard & Access welcome. 


SEND FOR OUR BOOK LIST 


Head Office & Mail Order: 40 Bartholomew St., 
Newbury, Berks. 

Tel: (0635) 30505 Telex: 848507 NCS 
Northern Showroom: 220-222 Stockport Road, 
Cheadle Heath, Stockport 

Tel: (061 491) 2290 





